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FOREWORD 


p*g* i -1 


The purpose of cha study is "to make available one publication containing all the necessary detailed information upon 
which may be bated a war plan for military operation*" in the Celebes Sea Area. 

In order to mcreate the usefulness of the study. the material hat been pretented in 2 dotina pattern* 

Chapter I. entitled Brief.” is a condensation, and to tome degree an interpretation, of the material pretented in much 
greater detail in the succeeding chapter*. It is intended as a "quick lookcomplementing the mam body of the study, to 
which reference can be made where more detailed information is desired. 

The material for thit study has been contributed by the intelligence agencies authoritative in the various subjects. 

For the purpose of convenience, contents have been made up into 4 volumes, the last of which is a Plans Pouch containing 
plans numbered 1 to 62 inclusive. 

Joint Intru.igbncb Study Publishing Hoabd 


Map Evaluation 

British North Borneo 

A District Rood Development Maps. 1:61.360. Surveyor Gen¬ 
eral. Jesselton. 

SanJalui Dittnri. 1934. 

Uhad Dam Dutim, 1934. 

Ta.au District, 1934 
Kudat District, 1934 

Maps contain general road classification. Topography is 
shown by sparse hachurcs. Drainage and cultural detail is 
sparse. Considered to Ik of reconnaissance nature and of value 
for classifications but not for positions of all detail. 

H District Maps. 1:63,360. Surveyor General. Jesselton. 
labuk District (undated I. 

Simporna, 1933 
Sandskan (undated), 

These maps show very sparse topographic hachurcs and drain- 
age data. Road classification is detailed The maps are considered 
to Ik sketchy in nature and are fairly reliable. 

C District Plans. Surveyor General, Jesselton 

Jrmbongan Island, I inch — 20 chains < undated > 

(covert pans of north and aouih shore). 

Tungku. 1.12.232, 1932 
. Kudat. II3.S40, 1936. 

Tambisan, I inch — 16 chains (undated). 

Uhad Datu. 1:12.232 and I.I3A40. 1932-34 
Ta.au, 1:12,232. 1941. 

Sandakan, I 12.232 and I:I2A40. I933-3B 
Contains detailed plans of all plantations and roads Topog¬ 
raphy is shown by sparse hachure* Considered reliable. 

P. Kudat and Marudu Bay. 1:126.720 (undated). Surveyor 
General, Jesselton. 

Topography is sparse and is shown by hachurcs. Cultural and 
drainage detail is very sparse. Map it considered to be fairly re¬ 
liable. 

E Flan of a portion of the East Coast of North Borneo, 
1:380,160. Surveyor General, Jesselton, 1910. 

Map is partially made from aerial photographs. Derail is 
very sparse Map is considered unreliable. Covers NE tide of 
British Borneo, from coast to about 30 miles inland. 

F. Geologic Map of Dent Peninsula. 1:200,000. Sarawak Oil¬ 
fields. Ltd., 1936. Based on aerial photographs Map is re¬ 
liable but shows planimctric data only. 


G. Geologic Map of Jembongan-Tembclang. 1:30,000. Sara¬ 
wak Oilfields, Ltd . 1936. I>etail is dense Corrects error* in 
existing published maps 


Netherlands Borneo 

A. Sangkoelirang Area, 1:100.000. NNVPM 1931. 

This is an oil company map made from reconnaissance sur- 
vcys No topography is shown Geologic data is shown. Only the 
mam rivers are shown in detail. All other dara is sparse. Map it 
considered fairly reliable. 

II. Tarakan Island, 1:30.000. Topografitchc Dienst, 1936 
Standard Dutch tojxigraphic map. Map it considered reliable. 

C Zuider Castcraf dec ling van Borneo, 1:730.000. Topo- 
graphischc Inrichting, 1913, 

Pour sheet general map covering all of Eastern Netherlands 
Borneo. Topography is by hachure* Map is considered fairly 
reliable. 


Celebes 

A Noord en Midden Celebes. 1:300,000 Topographische In- 
rtchting, 19J9. 

Pour sheet map covering nearly all of Celebes Topography 
by hachurcs. Not considered reliable. 

« /.uidoost Celebes, 1:300.000 Topographische Inrichting. 
1924. 

Topography shown by shading. Map is considered fairly re 
liable. 

C Geologise he Schetakaart van den Noordaim van Celebes. 
1:200,000. Jaarbock van het Mi|nw«on in N.I., 1928. 
Reconnaissance geologic map with contours. Considered 
fairly reliable. 

D Netherlands Indies. 1:200,000. Topografische Dienst, 
1939-40. 

Compiled maps covering Talaud and Sangihe Islands and 
northern arm of Celebes. Topography by hachurcs and contour*. 
Considered fairly reliable. 

Portion of map covering part of northern arm of Celebes is 
compiled map. Topography by hachurcs. Data shown is sparse. 
Considered unreliable. DICLA8SIFIID 

By Authority of 
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MAP EVALUATION 


E Atlas Midden Celebes. 1:100.000. E C A bend, non, 1916 
Maps of limned coverage .long route* of travene. Topog¬ 
raphy by contour*. Some geologic d.t> shown Coruidered re¬ 
liable. 

F. Schettkaart van Midden Celcbe*, 1:200.000. A. C Kruijt, 
1926. 

General compiled map of Middle Celebe*. Topography by 
hachure*. Not considered reliable. 

C. Mcrr-Gebeid van Middc Celebe*, 1:30,000. Jaarbock 
v.h. Mijnweaon in N.O I., 1924. 

Sparie data along route of traverie. Topography by contour* 
Considered reliable. 

//. Scheukaart v.h Cebergre, 1:200.000. Jaarbock v.h. Mijn- 
wegan in N O I 1920. 

Compiled map. Topography by form line*. Coruidered fairly 
reliable. 

/. Costarm van Celebes. 1:500,000. Jaarbock v.h. Mijnwoofl 

in N.I., 1929. 

Compiled map. Detail n sparse. Topography by contour*. 
Considered unreliable. 

/. Costarm van Celebe* on Pelang Eland. 1:100,000, Neder- 
land sche Pacific Petroeum Ml).. 1941. 

Sparse planimetric and geologic data along line* of traverse. 
Considered fairly reliable. 

K. Schctakaart v.h Undschap Domini, 1:250,000. Topograph- 
iic he Inrichting, 1916. 

Compiled map. Topography by hachure*. Considered unre¬ 
liable. 

/ Geologist he Kaart v.h. Eland Boston. 1:200.000. Topog 
rafische Dienst, 1936. 

Map covers Boston IslanJ only. Planimetric and geologic de¬ 
tail shown. Considered fairly reliable. 

Af. Tokang Besi Eilanden. 1:250,000. Topographischc In 
richting. 1916. 

Compiled map. Topography by hachure*. Detail sparse, 
Considered unreliable 

N. Celebe*. 1:100.000. Topographischc Inrichting Topog- 
rafische Dienst, 1919-37. 

Cover* southwestern arm of Celebes except for gap between 
I and 4 10 s. Oldest sheets are in the south. Standard Dutch 
sheets. Sheet* south of 4 40’ do not check with later 1:50.000 


sheets These are not considered reliable. Sheets north of 40" 
are reliable. 

O . Celebe*. 1:30.000. Topographischc Inrichting. Topogra- 
fischc Dienst, 1923-34. 

Standard Dutch topographic sheet*. Considered reliable 
Cover* southwestern arm of Celebe* and Salajar. 

P. Celebe*. 1:25.000. Topographischc Inrichting, 1923-27. 
Standard Dutch topographic sheets covering area to south 

and east of Makassar. Considered reliable. 

Q Celebe*. 1:125.000. AMS. 1942-43. 

Compiled topographic map. Covers area south of 3°. Based 
on Dutch 1:100.000 and 1:50,000 maps. First edition is not 
reliable. Second edition is considered reliable. 

E ** n ^ en > 1:250,000. Topographischc Inrichting, 

Cover* all of the Sulu Group. Topography by shading. De¬ 
tail sparse Coruidered unreliable. 


Molukketi Islands 

A. Halmahera and vicinity, 1:100,000. Topogrufischc Dienst, 
1924-36. Standard reconnaissance topographic maps cover- 
ing Halmahera, Tcrnate. Tidorc, and adjacent islands. 
Topography by contour*. Map* are considered to be only fair- 
ly reliable. 

II. Ceram. 1:100.000. Topografitche Dienst, 1919. 

Topographic map* based on reconnaissance survey. Reliabil¬ 
ity is fair except for positions which in the area of Pirvc BasJ 
are out as much as 2' 30". 


Mindanao 

No reliable surveys over Mindanao are available. Numerous 
reconnaissance map. produced by the Philippine Department. 
U. S. Army, between 1902 and 1913 are available but each 
covers only small local areas. Their reliability is poor. Jolo and 
Tawi-Tawi are covered at 1:80.000 and 1:62.500. respectively, 
produced by the Philippine Department Their reliability it 
fair. At present AMS is producing 1:50,000 scale maps on the 
Sulu Archipelago and 1:100.000 scale on Mindanao, which 
will incorporate the data from all available source* plus some 
corrections from aerial photographs 
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BRIEF 


10. Military Geography 

The Celebes Sea lies northwest oi Halmahera Island, and is 
enclosed by the Sangihe-Talaud Islands. Mindanao Island, the 
Sulu Archipelago. Northeastern Borneo and Northern Celebes. 
Together with numerous small adjacent islands, these major 
land segments, and the waters they enclose, comprise the Celebes 
Sea Area. The maximum dimensions oi the area are approxi¬ 
mately 1,100 miles east—west and 850 miles north—south. 
The approximate sire oi each major island or island portion 
within the area is shown below: 


Appromutt UnJ arm 

/rW *" iq a*r» mtiti CompsrMr tn liu lo 


Halmahcra Group 

10,000 

Vermont, Maryland, or 

Sic*!/ 

Mindanao 

56.906 

Indiana. Maine, or Por¬ 
tugal 

Northeastern Borneo 

95.000 

Wyoming. Great Brit¬ 
ain. or Korea 

Northern Celebes 

14.000 

Switxrrland, Nether¬ 
lands. or Salvador 
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I here it a great deal of physical diversity within each island. 

M * W, “’ lc 1,41 un " y> howcvtr ' '•">« all the major 
islands have: 

1 ,* U y? t! n T / 0n "* onl * P"** 4 ^ “H'-wi and Which 
*rc luriirir .1 by small discontinuous plains. 

2 ! n ** ,i ° r ** U,n * "*•** •« limited in .iie .nd in must 

• »kc etc difficult io reach 

i. Menu, warm dimate the year round 

<1 Heavy cover of tropical vepcanon 

5 Adm * »** ir.ff^.b.ltey condition, dunn* we. season. 

Ii is important to note, however, that in several places the 
i B conditions are more favorable than indicated 

above for military operations, and make it feasible to utilize 
ihcsc lands for Iwscs in operations moving westward and north- 
ward toward Malaya, the northern Philippines, China, and 
Japan. 

A. Relief (Figures I • 7 end f • 8, Plan I). 

A large portion of the area consists of rough. mountainous 
terrain, especially m the interior of the islands. Low flat lands arc 
found mainly along the casts, or on flood plains of the large 
rivers in Borneo and Mindanao. The coastal plains arc usually 
narrow, and seldom arc continuous lot Ion# distances, 

Cross-country military operacon. will have ro contend with 
d.lhcult terrain problem, throughout the area, with few cxccp- 
tjons. These exceptions arc found in the Minahasa Region in 
the northeastern parr of the northern peninsula of Celebes, and 
in the central portion of Mindanao where there are wide stretch 
cs of open, rolling terrain. Elsewhere, the interiors of the islands 
under consideration arc mountainous, covered with dense for¬ 
ests. sparsely inhabited, and accessible only by forest trails. For 
this reason most m.litaty operations probably will he directed 
against peripheral objcctives-primarily airfields, harbors, sup- 
ply points, and garrison bases along the coasts. Nearly all such 


objectives are locared on comparatively narrow and discontinu 
ous plains. 

Because of the peninsular character of the larger island masse 
included within the atca. attention likely will he focussed alsc 
upon cross-island mutes that will enable troops to cut off rela 
lively large segments of the islands These routes, with few ex 
ccptions. lea.I through mountain posses, and undoubtedly woulc 
cross numerous defensive positions Very few routes arc now 
utilized by motor roads, and it is doubtful if many are suited for 
road construct ion. 

The most significant smaller ulands within the Celebes Sea 
Area are those that have enough low flat land to I* suitable for 
airfield development Several such islands arc located off the cost 
roast of Halmahcra. and in the southern portion of the Sulu 
Archipelago. 

B. Drainage and water supply. 

Poor drainage imposes major barriers to military operations 
m many pan, of the area, but water supply i, adequate in most 
places and at most seasons. 

(I) Ritrn. 

The nvers generally are short and rapid, without broad coastal 
plain. Their drainage b-s.n, .re small. The main exception to 

^Icr'n J,V n x"^ ^, " ,ituli,, > , in ,hc -d north- 

eastern portions. In rhe interior of this island the broad atca 0 | 

hilly ,o mountainous .cram, winch receives heavy rainfall, gives 

me to rn-ny large river,. These river, have built flood plain, «, 

the highland border, and flow in winding courses across these 

ood plains to the sea. The river, are deep in their lower course. 

and are practica |y the only easy route, of penetration into the 

mtenor of ,h„ large bu, little known island From . military 

point of v.ew. however they act mote a, harrier, than toutcs > 

since objectives arc seldom located ,n the interior These rivers’ 

arc w,de. deep, and susceptible to flooding, hence ate effective 






D. Soil trafficability (Figure I - 9). 

Soil rrafficabtliry refer* to the capacity of toil to *uppon the 


movetneot of military •chick* It applies especially to era**- 
country movement of velucle* and to traffic on unimproved 
roada made of local toil, rather than to traffic on unproved or 
aurfaced road*. Sod traffic ability u determined by the type of toil 
(tea rural grade, organa matter content and other profile lea- 
turet). topography, vegetation, and weather factor* 

The difference in traffic ability between the coarse-. medium -, 
and fine-teatured toil* is not to great in the Celebe* Sc* Area *i 
in higher latitude* Thu aituanon rc*ult» from the type of rock 
w fathering (Uterine) which it characteristic of the area and 
which generally produce* medium-, and fine-textured toili which 
are friable, and maintain their structure well, yet allow race** 
precipitation to drain rapidly, in tpite of this ready drainage, the 
general toil trafficability u moderately unfavorable. 

TV generally heavy rainfall is unfavorable to the movement 
of vehicle*, and largely offsets the relatively favorable drainage 
propeme* of the toils. Furthermore, the large islands have 
heavily forested mountain regions in their interiors, which re¬ 
strict movement to discontinuous coastal plaint separated by 
rocky headlands and swampy areas. 

The regions exposed to the northeast monsoon generally have 
higher annual precipitation and a relatively wet season in the 
northern winter, whereas place* exposed to the southwest mon- 
»oon rend to have moat ram in the northern summer, bur re¬ 
ceive ic«s annual rainfall Consequently, conditions for vehicular 
movements will generally be lean favorable on the northeast 
roan of the larger island* during the northern winter, and lean 
favorable on the southwest coast* during ihc northern summer 
Many of the smaller islands have strep. rocky slope* or. where 
they are of low elevation, have a heavy mangrove cover. The 
most trafficablc toils are those developed on coral atoll*, coral 
islands, and uplifted carai rock along the coasts of the larger 
island* There soils are generally trafficablc at all time*. 

No aod survey* of any extern have been made in the Celebes 
Sea Area. The sol rrafficabilit) map is bared upon geologic and 
topograpfuc information which itself n incomplete The soil 
trafficability boundaries, therefore, arc approximations 
A very common toil type 


Even more effective than the river* as barrrers to croawcoun 
cry movements are the twampa and marshes. Almost all of the 
extensive ooes are located on the flood plains of the Urge river* 
of Borneo and Mindanao Small stretches of poorly drained land 
lie back of the beaches on many of the coastal pUins and restnet 
coastal travel to narrow beach strips, thus limiting the area of 
flat land available for airfields. 


(4) U'airr i up ply. 

More part* of the area have considerable rainfall Numerous 
streams with headwarers in mountainous country afford fresh 
water at more placet and at almore all season* On che very small 
islands, however, particularly those of the low coral or sandy 
rype, the only available fresh water ia obtained either by collect- 
mg rain water, or from shallow wells. 


C Vegetation (Plan 2). 

Wale expanse* of unbroken rain forest are characteristic of 
nearly ail the rough mountainous ret non* and moss forest cov 
er» Urge highland area* having cxccpcmnally wet condition* 
Swamp forere* are found on poorly drained land* both upland 
and lowland On the coastal lowland* the type of vegetanon n 
dependent in many case* upon toil condihon* drainage, and the 
wage of cultural development of the area. Coastal mud flan in 
many cases have dense growths of mangrove Where the land 
a somewhat higher and leas salty, bur poorly drained, nip 
swamp* are found. As a general role, low sandy coastal plains 
contain grove* of coconut palm* Back from the tandy toil area* 
the coastal lowlands are utilized for cultivated crop* The 
amount of land to used, and the types of crop* vary according to 
locality. In Halmaher* Borneo, and on many of the smaller, 
sparsely populated islands, the vegetation on tuch plains a likely 
to consist of scattered native garden* Abandoned clearings 
grown up to tall coarse grass (iamreorrogoa). or dente second¬ 
ary forere. 

In culturally more advanced portions of the are* such as 
Celebes and Mindanao, open cultivated fields are much more 
common. Rice and corn are usually important corp* Large plan 
rations are relatively rare outside Mindanao. 

Intermediate slope* or low hilly land, com m only are in 
cither secondary forere or Mattered clearing* Mindanao contains 
the broadest areas of open grassland* The Bukidnon and Lanao 
Upland* in central Mindanao, have hundreds of square mile* of 
grassland* and the flat interKream areas in there region* require 
little more than the cutting of the coarse tall grass to make them 
suitable for emergency airfield* 


of soils which range from 
coane- to medium texture and include undy loam* stony loams, 
and loams In general, there soils should be trafficablc except 
during and immediately folding heavy precipitation. How 
ever, where they occur in hnmly forested mountain region*, 
their trafficability will be very poor regard leu of weather 

Fme-teviured toils also cover large areas, especially on low¬ 
land* There include silly day loams, clay loams, and clays 
There sods are slippery when wet. but they recover rapidly from 
the eflccts of prtcipitafam Their trafficability probably u some¬ 
what leu favorable than that of the coarse- and medium-tex- 
cured toils Finc-tcxiurcd soils alto occur in mountainous re- 
gkms where unfavorable topography restricts ground move- 

Intermittently-flooded soils occur ar many places along the 
coasts of the idands. usually at the mouths of ureimi and rivers, 
and in the interior river basins of the larger islands. There allu¬ 
vial soils are frequently noo-trafficablc during and after rainy 
periods During dry weather their trafficability is moderately 
favorable. Lowlands planted in rice are limilarly flooded during 
growing season* and are not completely dry even at harvest 
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There are moderately large swamps and marshes on many 
P-mo* the count lowlands and .Jon* the larger met valley. 
The swamps. or -war*, are very wet and muddy Locally m luch 
area* a man may sink to hu shoulders. The marshland. or dm, 
W. alao muddy bur lew deep, generally has no standing water 
At many placet mangrove twampa are serous obstacles to land 
mg operations The small scale of Fici ie 1. 9 makes u unless, 
ble to show the numerous mangrove swampa 

E. Critical areas. 

There are 4 areas, each located on I of the mayor islands 
o! the region, that have critical stratrgvc importance These in¬ 
clude the Kaoc Bay Region of Halmahera. the Bulodnon Up- 
lands ol Mindanao, the island of Tarakan od the cast coast of 
Borneo, and the Mmahasa Regum of Northern Celebes Tarakan 
Island is important because of its od. winch can be used as fuel 
oil directly, without being refined The strategy importance of 
the other areas is the result of terrain and position 

(It Kao* Bay Region, Hal maker a 
This region is strategically located about mdway between 
the southern portion of the Philippmes and the Vogelkop or 
westernmost part of New Guinea Kaoc Bay is s large sheltered 
anchorage, and can accommodate an entire Acer There are low. 
flat plains in the vicinity, where the Japanese have several air 
fields in uk or under constructmn. The rugged wnmsulas on 
cither side of the bay provide good defemne potmons. 

(2) Bo kid non I'plamJi, Mindanao 
Thu region « located in the north central portion of the u 
land, and u the natural fortresa of Mindanao Its numerous air- 
fields and potential airfield sites, its natural defenses, and its 
road connections to both the northern and southern coastal areas, 
make it the logical center of defense by ground and au forces 

(it 7 at akan, Borneo. 

Thu uland U located |usc od shore from the .wampy delta 
area at the mouth of the Sesayap R.vcr in Northeastern Borneo 
It U important for .0 oil fields ft u not an easy are. to attack 
as the island u bordered on neatly all sales by dense mangrove 
swamps, and contains a hilly, heavily wooded central core 

(4t Mina/iaia Region. Celeb*,. 

There are 2 mam objective* for military operations in thn 
area There are the harbor of Manado. and the airbases near 
Tondano Lake The Mmahasa Rcgmo also has srratrmc ,m 
portancc because of the general suitability of the terrain for mili¬ 
tary operations, the relatively good network of roads, and the 
available local labor supply. 


(I) Roms*, to Kao* Boy Region. Hal maker a. 

At the present tunc, there are no m o tor roads leading to the 
Kaoc Bay Regain from other puns of the uland. The only routes, 
with the exception of the bridle track across the Dodrnga 
Isthmus, are along native footpaths There are many of there, 
especially from the west coast, but few of them have potentials 


(2/ Root*, to BukUnon Upland,. Mindanao. 

Thu strategically important area in the central portion of 
Mindanao has immedute approaches only from the north and 
south, but there are several points along the periphery of the is¬ 
land from which good routes lead toward these 2 entrances. 

The routes from the coastal points toward the Bukidnon Up¬ 
lands are already unlurd by good motor roads, but they are 
more than iusc roads, since there u open, low terrain suitable 
for deployment m most place* There are also a number of foot 
or pack trails through forested mountain country that lead 
toward the strategic area from both the east and west 

(it Routt, to and in North**,I Borneo. 

There u no approach to Tarakan Island other than by rea 
Furthermore, the mainland opposite the uland conauts of low. 
swampy, delta country, covered with mangroves and other 
swamp vegetation. Tlrere u almost no access to the test of North¬ 
eastern Borneo except by boar along the coast, or up the rivers 
•o inland trail connections 

(4) Rout*, in Northern Celt hr,. 

The Mmahasa Region and the most critical points within it. 
the Lake Tondano are. and the port of Manado. are accessible 
torn the following points: along the macadamised road from 
Lmsbagm to Amur rang, from either end of the Kansdo-Kcma 
road; from either end of the Amoerang Bclang road; from 
likoepang at the northeastern tip Access to the interior u re 
smcml by steep slopes to the routes leading inland from the 
jwnn mentioned above, but once the plateau u reached, there 
u . fairly good network of roads, and the terrain would permit 
deployment od the roads in many places 

The Goronealo-Ureandang route. . considerable durance west 
of ihc Mmahasa Region, has some strategic significance because 
•t buects the northern peninsula. A possible potential route also 
esue. from Gorontalo, vu the Bone Valley, eastward toward 
the upper poraoo of the Ongkag Ifeemoga bum. from which a 
motor road leads to Mmahasa. vu Lomhagm. A military road 
along chu route wu begun prior to the war. but was never com- 
pletrd Much of it u through hilly ro mountainous terrain. 


F. Routes to critical areas. 

Tire most important strategic routes are 
and on Fieiimev I • 7 and I • 10. 


G. Regional • 
Table 1.1 


relief drainage. 


M»;<* Aai. 


Taiui I . |. 


Southern Halnuhen Narrow 


VKn.no. 


Wares Svmr 
Well, and irreams 


***** 
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T*at» I - I (Ccaund) 


v*tu lumi 


Central Halmahera 


ua. !r» tut Sac«* 3|I Rmer. u-ll Ram lorn, .o the interior. Well. ami uteum 
aJ pku. NE m ou nt ain at team*; cultivation and Mod 
the stem mg aamm mnp growth oo cuaatal atrip. 


Northern Haknahera Open plaiaa. rafid| Kaor lim. aM Much arcnmi growth, unr Weill at*! 

(lU- Tobeio Lm country. dnaetted w Stream* am* 11 ; graubmb in kmrr Kaoe 

bnia »nd Ridge*) net* twuBpi m middle valley. cocooul planta- 

Kaoe valley and near none along the coaat 


Northern Halmahen Lo m. 
(lin»Kke Bloch) NW »«le 


N id* of DodlltgA 

Northern Halmahera High volcanic cone*. Mountain urcimi. Rain lorevt m aotenor. Well* and wreinu 

(Volume Km ft I ranch lull country be .-amp. at heal cd clearing* and mcood 

nreea. flat mual plain. Dyaikdo Bay gro-th on (oaiiaJ pl.it.. 


Northern Halmahna Undulating ao flat plant. Tube hirer, i-ampa Scattered panhea cd *t.» Well, and attrama 

(Caleb Haan aad uro. flat .Jler N <d Caleb, and in land. g a rde na. coconut 

Taabo Valley I middle part wo cd g ra ve* and anoodar* Ice- 

Tiabo valley. Cab eaa* on [dam. Tiabo val 
U Lake ley heavily lorevttd 


Northern Halmahna Narnm ateep 
IN* Mountain range, natron 


Ram lurett. .mall cleat in*. Well, and arream. 


Mmami lalami Ragged interior. -.lev. Small 

loo lamb along SW coa* ..ream 


Ram I or eat; Kattntd Wella and attrama 
clearing*, garden, and a« 


Weaenn Vcdcank High vofcam* coon, nar No permanent Batten mountain rapt. Weill and apringa 

lalanJa ran coaaial pbma. la.r meant. .mall bruah ami lorn, larthrr 

ly erode, und.aaected nr am pa on coaaeal demo, garden, and plant. 


B-t).n Iala mb Rough hdly wnam. km Small ttman. lev Rain lama, email plant. Well. and apr.ng* 

(Kanraeta labnj t ianJ m S have pel m a neat taona and clearingi along 


cmi td S km land 


Bat;an lalamh Four moanrainout pemn Small itteama; Ram lornr. plantation, in Wella and apring* 

(Bat(an ItlanJ) aulaa. aeparaatd by km. a*a®|- eaat of U- Laboeba area. tcattered 

flat cortvioe* boeha and along clewing, and aecond 


Bat,an lab mil HOly «m. namm No 

(Obit bland) ctmwal flat, on W ami S. aam 


Cocuoun along coaat. ram WeU. and apnng* 


Coconut a along coaat. ram Wella and apringa 


H.m/tmm Southern Mountain. 


comdor NW od Saran- 


imus. pan be- Snift 
Dtgo. ami upper nrewn 


Ram (orett. graaabnda at Wella. cittern*, am) 
head cd Sarangani Bay and urratm 
in Koranadal Valley 

Ram lotni. moaa form. Stream* and apring* 
Vmer alope* cultivated in 


Davao Umlandi Flat ao ndlrng 


Small nvtn. avramya Coconut* along the coaat. Well*, cittern*, and 
at moitfaa cd atmnu ntemive abaca plant.- fcrcmm 
and ai head of Davao riont. tome form 
Coif * 
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BRIEf 


M»J<« 


Mb 

AttbtptUgo 


Bornra 


CtMtt 


Tami I 


i»*A TniAlM Rauot, 
fixer n Mindanao 


Aguun Bonn 

Buk id non Upland* 

Uiuo Upland, 

Wexcrn Mindanao 

fotahaio Hum 

Builtn ialaml 

Job Mand 

Tawnawt 1. 1 . 0.1 


isolated 
X hexl, of 


Mounuinoui. 

(uuul pit mi__„ 

btyi. rough. hilly pcnin- 
tuUt 

Bnud, ||., In*land 


Brofcl, sweeping ‘•‘•pc. 
dwply entrenched in the 
N, included volcanic 
mountain atru. many 
levd upland 


I (Continued) 
DuiNAca 


_ stream.; 

no luge tiven. unr 
iwampy xeu on 
coueal plain.. 

Aguun River iy»- 
cem; extensive marih- 
et and iwampa. 


Vk.tr. noN 

Dtme rain I atm. acatteted 
clearing, on coaxai plain. 


Moatly denae run lor ear. 
■extend clearing, along 
the lower counea of the 


Watu Sum* 
Well, and urrurn 


Well., cixern*. and 
irreami 


R.p-1 irrrama. not Mountain xea, in ram lor- 
navigable; thoae in eat or mou lorrat. wuie 
north in canyon like are*. of grauland. parchy 
forex tn ritreme S 


Well^ cixerni. and 
ipring. 


Oiverae terrain; moun- 
plateau,. co.X .1 
plains and rolling coun¬ 
try; Utter dominant 

Moatly mouniainoua; 
*°m« hilly country, wid- 
ex plain. on r.treme N 
ami S 


Mui , h ,,p ? K,4uiind ' Wfiu ‘ 

"“r ** <**'■• lerrvl cultivation N of 

clea after heavy Lake Unto, denar forex E 

rxn.. a warn pa at of lake. 

hwl of lligan Bay 


Sibuguey River. Ram foreat; Mattered mm 

• mall, mountain land, on Zamboanga Pen- 
atre.mi; much inaula; couraj pUina on N 

• •amp on coaxal and S oiltivartd 
plain, at mouth, of 

*( rearm. 


Hat buiin bordered on N 
bw (crracea. urep 
edge oo SW; aome iao- 
Uted flat toppo| hill. 

Hilly to mountamuu. in 
<et«. widen lowUml on 


Volcanic Ml, .ml peak, 
•rpar.trd by wide .weep 
mg ilopea; moit rugged 
on W 

Rough, hilly interior; a 
few cuaital ftai, 


Mindanao River aya 
tern; eaten, ive 
mardty area, in cen 
i»*l portion. 

Small it ream.; 
■warnpc along many 
cuaatal xretihe. 

few atreami. iwamp. 
•long low ihelrrrrd 
<>»•>« 


Rice cultivation in lower 
‘alley, march grauei opto 
grauland. ami .eioml.ry 
foee.t in rex of ba.in. 

Ram forex; N plam culti- 
vxed. Mime plantation, 
•long the coax 

Moatly under cultivation or 
•econd growth, for,,,, IMI 
peak. 


WelU cixern., and 
wream. 


WelK interna, ami 
xreama 


Well., ci.tenu or 
•pnngc 

Well» .pring, or cit¬ 
tern.. 


Uritiah North 
Borneo 


Mountamou. interior et 
pecially row.nl W. n.r- 
row coutal plain, on W 
interrupted by hill., 
bn-d river (loud plain, 
on E tout 


I>uech fait Borneo 


MmaluuHolaong 

Mongondow 


Northern PeninxiU 


No permanent 
it train,, a few cout 
al iwamp, 

Short mountain 
•trrain, on W cout. 
mcept Padaa R. 
Ixgr tivrr, flow to E 
to »"i ex tensive 
•wamp, SB of San- 
dakan. and at rivet 
mouthi 


Mmtly ram forex, grat. 
•nd clearing, SW end. 


Inadequate aupply 
Shallow well, ,nd cU- 
tertu. 


Zl\r n * l ' n ' 

•nd cultivation along W 
cout. .wamp forex, along 
B *°me mou forex. 


Rough hill land; wme Large rim .yxema R„„ 

35 ==* 

run. on W border. 


High volcanic cone.; Mountain .tream, 
plateau., nxrow coax.l Lake Toml.no 
plain,, leveral paue, 


Central imunrain range, 
nxrow coaatal plain., 
only one gap in „ n ge 

(Gorontalo-Kueindang) 


(rice, corn), and .econdary 
growth 

Mountain xrexn, Mountain, {<Wcd witfi 
,,in ,0 '«r; lower dope, 

3*2? g»°w,h 

xvl dexmg,; coutd pUn 

^wT I""'- ^ 

growth, and .wamp forex. 


WeUi spring.. tnd 




II. Oceanography 


12. Coasts and Landing Reaches 

A. Halmahcra sector. 

The tain .n this area arc complex. varying from icm.Uimal (!) CossU. 

tides with some inequality between morning and afternoon (ales <«) Dymlolo flay *nj ,*,**> Djailolo village can he arv 

co thoae chat become Coord? diurnal (I ode a day) for err pcoachof etcher directly through Djaiiolo Bay or overland from 

F* ,hC ^ ^ ® the 18 -foc* curve 

at the tune of tropre odes ex< eeds 9 feet. wh*h i« about 1000 fm off the beach. From the thorr. a 

B General circulation rT^ ^ mUod around * »* 70 *-'ooc nvounra.n to 

B. ircnerai circulation. Dyailolo. on the north shore of Djailolo Bay Direct approach 

The greatest flow of water into the Celebes Sea u southwest- ,hro “* h Bay u by way of a narrow channel in the fnng- 

erly through the passage between the southeast coast of Mrnda M * dry,n * nd ' wh * cfc nKn & mote 'han 300 yards from the 
nao and the TaUud Islands. W.thm the Celebes Sea. the water km ' ****** °* ,hc ‘“F- T**™ «*Aoal* off the coastal reef 
n a counterclockwise direction. and moat of a leases E *' cm, ' r «nangrose swamps arc intersected by small sandy 
~ ‘ ‘ ‘ lecher which are usually soft but have good ex.es There are 

few good landing sites, the best being at Djailolo wharf. 

(*> &.» W lutmiy Dodinga is located at the 

head of Dodmga Bay on the narrow isthmus that separates Do 
dmga and Kaoe Bays In !>>dingi Bay the 10 fathom curve is 
dote to shore, but there are reefs on both north and south sides 
of the bay Southward of the hay the coast is free of dangers and 
can he approached to w.thm V, mile There is good anchorage 
off Dodmga village Dodmga can also be approached by trail or 
cart track, about 2 to \ miles long, across the isthmus fiom 
Kaoe Bay 

(r) Hm 4*JT r rn*ir IiLhJi The shore of Tcrnutc Roads 
is bordered by a coastal reef that narrows southward The 3- 
fathom curve Ira about 100 yard, and the 10-fa thorn curve 
about 200 yards beyond the reef A semidiurnal tide predomi¬ 
nates. and a strong current sets through the roads at times The 
coasts of Hu. and Tetnate Islands are attest., in places, with al 
tematmg beaches There are narrow coastal reefs but almost 
none that dry Approach is clear to the reefs Landings at high 
ode by shallow -draft landing craft should be possible in the 
lee of Ternate Island m all seasons 

(d> GsliL flay The bottom falls ofl sharply, with depths 
of 20 farUims within 300 yards of the shore The harbor is not 
safe during the northwest monsoon Currents are negligible. 
w.rh a semidiurnal tide predominating. The western shore is 
backed by a broad plain through which flows the Tab. River 
An impenetrable marsh at this point cuts the area in two. There 
is a beach in the northern section and another at Galcla itself. 
Landing is possible, even w.rh the heaviest surf, south of the islet 
west of Bongo Point The coast may be approached close co 
<r) Toi>tI»—Mu$ A clear channel runs between the hsul 
ground that fronts .he Halmahcra shore and the Tobclo Islands 
TTscrr is little current between the islands and the shore. The 
coast of Halmahcra in this area is mostly Urn- South of Tobclo 
the shore ■» swampy, with mangroves ITsc Tobclo Islands arc 
low. of coral, well-wooded Most have fr.ng.ng reefs. There arc 
beaches on the mainland and the islands, most of 
POM* dm ud ,hcm fringed by wale reefs. The best anchorages are at Tobclo 

and Mm. All shoals in this area discolor well 

(/) K*ot &»» Entrance to Kaoe Bay a deep in the fair¬ 
way but has a 53}-fathom patch on its western side and a 3tt- 
lands in the Celebes am are fathom hank on the east. The northwestern shore of Kaoe Bay 
hallow-water bottoms comm b in general rather low. with sandy beaches and mangroves 
cor-/ and some a<m*. In large around the mouths of the rivers. The southeastern shore is fair- 
ers of Mindanao and Borneo. ly high and steep with some exceptions At Kaoe Roads, in the 
generally mU Mmd may also be expected in the northern part of Kaoe Bay. a ton diurnal tide predominates; the 
d hays on the smaller islands 10 fathom curve In about 20 miles from shore. Westward of 


C. Sea and swell. 

High sea and swell are infrequent «n the areas corned by 
this repot.. The 4 areas differ slightly m the monthly dismbu- 
non of the amounts of tea but. in general, the sea it lease dit 
turbed during April. May. and June and ■ roughest dunng Do 
cember and January Sea and swell are predominantly from the 
northeast from November through Apr.I and from the south or 
southwest during the rest of the year. 

D. Sea-water characteristics. 

Wan temperature at the surface ranges betw^n extremes of 

76 and HR F . and at 300 feet between 60’and M' F Tem¬ 
perature gradients are not common rust below the surface, but 
there is an average difference of 9.4* F. with a maximum of 
28 F. between the surface and 300 feet 
Extreme salinity values of 30.91 and 36.20 para per thousand 
have been recorded at the surface; the average surface salinity 
“ K°3 p-ra per thousand Lower values arc to be expected 
(hue to shore owing to fresh water runoff At a depth of 300 
feet, the salinity ranges from 3) 20 to 37.74 para per thousand, 
with an average of 34.62 para per thousand. 

Density layers are frequently found below 100 feet Only rare- 
ly will submarines be able to balance on these layer*, and ha!Use 
changes of 2.000 to 19.000 pounds will be required . 

Echo-ranging conditions are usually /aw throughout the year, 
except when the background noue level is high Assured echo 
ranges of 1.300 to 2.000 yards may be expected away from the 
islands. Screw noises have been 
of 10.000 yards and pinging ar 
Away from land rhe 


P*s» I -12 


Ktoc a ■ Urge bank extending Ife miles otfshore There are 
beaches m intervals .long thu pan of the tout 

< x) WattU Bay The main channel leadmg into K*oe 
B*y inc« Wasile Bay a cloae nu of Bocfaalc Uliod Depth. in 
Wuile Bay range from 7 fathoms near the shore to 54 at the 
entrance The south toast of the bay a rocky. There u a wide 
mud bank on the east coast. Northward, the shore a sandy and 
narrower. Wasile Bay is clear 

(*) Mofotm UUnd The west coast, between Point De- 
hegila and Wajaboela. is fronted by numerous shoals, reefs, and 
islets Southeastward of Wajaboela Pbmt. where there a a low 
plain, is a bight forming a harbor protected by 5 drying coni 
reefs. The bight a fringed by a narrow drying reef and is fronted 
by numerous shoals and reefs. Northward of W.,shoe la the 
coast is steep-to Landings during the north monsoon are re 
ported practically impossible except at Bern Bern. Borstwhor 
toe, and San go wo. 


coni 

ten- 

D» 


on the 


(2) 1amJimg htathti. 

Scattered beaches, usually associated with a fringing 
reef, occur along all the coasts of Hiimahera The most ei 
five beaches lie on the west coast between Inioda Bay and 
dings Bay and on the east coast in Galcla Bay. Boeli Bay. 
Wcda Bay The beaches are backed generally by a narrow 
al plain leading inland to strep slopes. Numerous sma 
lying islands obstruct the approach to stetsons of the 
Rosds or emits affording exit from ihr beaches sre 
ous on the northern peninsula Beaches on Mnrotai occur 
cost, south, and touthwesr coasts. The rv 
and has no beaches 


B. Sangihe-Talaud 

(I) Coast!. 

Between Mindanao and the northeastern point of Celebes 
lie the Sangihe and Talaud Islands. The .Sangihe Islands are *oh 
canic and rue from very deep water. The Talauds are hilly, but 
in general, are lower. 

Of the Sangihe group. Sangihe Island u the largest bring 26 
miles in extreme length and ruing to a height of 6.102 fret The 
coast has several bays, and a weep and rocky in places, low in 
others 

There are several landing places as well as probable landing 
places on Sangihe Good anchorages may be found all around 
the island 

Other important but smaller islands in the Sangihe group 
arc: from north to south—Toade Islands. Kalama Island. Kaha 
kitang Island. Mahengetang Island, and Para Island 

Siaoe Island u the southernmost large island of the Sangihe 
Islands It has good beaches on the east, west and south coasts, 
near the most important settlements These are connected by a 
coastal rood and by cross-island roods and traila 

South of Siaoe are the islands of Tahoclandang. Roeang. and 
Biaro The first 2 ate high, strep-sided volcanoes The last a 
lower but also hilly. 

The 3 main islands of the Talaud group are Karakclong. Sale- 
baboc and Kaboeroeang. They are hilly and heavily wooded foe 
the most pan. but in many places on the coast, they are low and 
swampy. 

Karakclong Island, the largest and northernmost island of 
the group rises to a summit of 2.231 feet near the middle of 


the island, having streps coasts in general, except on the 
southern sade where a bonk of soundings joins it to Salrbahoc 
Island Near the bights an the west coast the hills draw away 
from the shore Broad reefs are found there The north coast 
a rocky and steep, the east coast a fronted by a drying coastal 
reef with large rocks in places, while that on the south is fringed 
by a reef nearly I mile m width. 

There are several good anchorages od thu island, as well as 
several landing places on the coast Dangers to navigation ate 
prevalent neat Maws wo. Kiama village and in Liroeng Strait. 

Sakbaboe Island, southwest of Karakclong is about 15 miles 
long, having a saddle-like formation of densely wooded hills at 
the middle of the island There are some sand beaches here and 
there, varied by large, rocky lump* of coral. The uland is sur¬ 
rounded by a very narrow shore reef. The west coast is rocky 
and steep, the cut toast is low and swampy near Morongc vil- 
lage There are several probable landing beaches on the uland. 
bur anchorages are limited. 

Kaboeroeang Island, the southernmost of the group, u 83$ 
miles m length. Its 2 summits are 1.328 and 1.578 feet in 
height The coast u rocky, broken by sandy beaches, and fringed 
by a narrow, srtep-ro coastal reef Probable landing beaches can 
be found in several places, but safe anchorages are not. in gen- 
real. available off thu uland. 

(21 UaJ.mg WArr. 

Small beaches occur on all the Sangihe Islands, usually at 
small villages and generally along the inner edge of a fringing 
coral rwf The moat extensive beach lies along the west shore 
of Sangihe Island itself, extending westward from Tahoena 
Bsy. The approach to the beaches is obstructed locally by small 
od-lying islands Generally the terrain inland uses in steep 
slopes, except along the east coast of Sangihe Island where 
there are numerous river valleys. Trails and in a few cases MC- 
»generally follow the coast at least part way around 


There u little detailed information on landing beaches on the 
Talaud Islands, but those best known occur in Bco Bay and 
Packman on Karakclong Island, at Liroeng on Salchaboc Is¬ 
land; and at Mengarang on Kabaroeang Island. Other probable 
beaches occur m small bays between rocky headlands and along 
the open southern coast of Karakclong Island The beaches arc 
often asaocund with a fringing coral reef. The offshore ajv 
prooch a generally clear The beaches are generally backed by 
a narrow coastal plsm. often with narrow river valleys lying be 
tween fairly steep wooded hills A trail or rood generally paral¬ 
lels the coast but with few known connections inland 


C Mindanao sector. 

(It Coaili. 

In the Surigao area the coast between Clavcr Point and Bilaa 
1 of a narrow, woodrd plain fringed by 

imps and backed by timbered mountains. A num¬ 
ber of mangrove-covered islands occur immediately off the mid- 


float* 


die of the coast Between Bilaa Point and Mount Tubay foies ted 
mountains roe almost from the water s edge Anchorage is avail¬ 
able off Surigao and Placer. A number of detached dangers occur 
off the east coast, but none arc present from Bilaa Point south- 


In the Cagayan area the eastern and western shores of Mac*- 
jalar Bay are mountainous, but the head of the bay is bordertd 
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by * narrow coastal plain A number of anchorages and several 
oB-ljuig dangers occur in (he bay. 

In the Miaama am (he entire chore line of Il.gan Bay con 
tuo of a narrow coastal plain backed by wooded mounnuna The 
best anchorage* are m Port Miumo. which contains numerous 
detached dangers. 

In the Zamboanga am rugged mountains rise directly from 
the western coast of the peninsula There ■ good anchorage at 
Port Santa Mam and there are few off lying dangers A narrow, 
wooded coastal plain borders the southern and eastern shorn of 
the peninsula. Anchorage n available east of 
numerous dangers face the eastern coast. 

In the Davao Gulf am an extensive. swampy coastal plain 
lies at the head of the gulf, but the western and eastern shores 
are predominantly mountainous The large wooded island of 
Sarnal is opposite Davao There a good anchorage at Malalag 
Bay and Davao, and at a few points along the east shore of the 
gulf The head of the gulf and the nuihem part of its western 
shore are practically free of dangers, but detached reefs and 
shoal* face moat of the remaining shore line. 

(2) Lmdirng hak 

Beaches are numerous along the coast of Mindanao, both on 
open coasts and in bays, near all important center* The most 
extrnuvc beach areas lie along the northwestern shorn of 
Davao Gull Mom beaches are associated with fringing coral 
reefs The offshore approach a generally clear, except along thr 
northeastern coast and para of the southern coast, where small 
off-lying islands occur. Beaches exposed to the northeast snd 
southwest are subject to the heaviest waves snd surf during thr 
lessons of onshore winds A narrow coastal plain hacks most of 
the beaches, and it is commonly succeeded inland by steep wood 
cd slopes. A road or trail is accessible from most of the I 


• • 


D. Sulu Archipelago and Basilan Island. 


(2) LsmJimg U«i, 

In general the most extensor beaches along Basilan and Jolo 
Islands occur along the non hern coasts They are associated with 
s fringing coral reef, usually with an othersor cleat approach, 
and in general are subject to heavy surf during the season of the 
northeast moruoon Along the southern coasts, the beaches are 
generally located along the .nnct edge of a fringing coral reef at 
small villages They are separated by extensive stretches of man 
grove-lined shore, and in some places have poorer means ol exit 
to the interior than do those along the northern shorn 

E. Northeast Borneo. 

(It Costii. 

(s) Jsutiloa Jessclton Harbor, at the south end of 
Gaya Bay on the west coast of Borneo, is a fairly safe anchorage 
It a hounded on the weu by Gaya Island and on the cast by the 
mainland. The coastline at Jexaction consists of long, narrow, 
sandy beaches separated by rocky bluffed Imdlands. which rue 
steeply from thr sea to altitudes from 150 to 1.000 feet Behind 
the beaches there are irregular discontinuous and locally 
swampy plains which border thr coast and extend inland along 
the major riven 

<*) MsnJm &#) arts. Kudat Harbor is situated on the 
weserrn shore of Marudu Bay between Point Botnugus on the 
north and Cape Tigasamil on the south From Aru Point to 
Mclau Island the entire coast n fronted by a shelving reef 200 
to 1.400 yards wide The 5-fathom curve passes just off the 
ourct edge of the reef In the vicinity of Kudat Harbor, hills 200 
to 400 feet high rise steeply from the water or from narrow 
sandy beaches, except for a low marshy plain extending about \ 
miles north and northwest of the town The harbor offers good 
anchorage to 6 to 9 farhoms over a mud bottom. There arc a 
few dangers off thn pan of Marudu Bay. the most prominent 
being Sandilands Rock at tie harbor entrance. 


« • 


(I) Costlt. 

Basilan Island lies adjacent to and southwesr ol the Zambo- 
anga Peninsula of Mindanao There are several routes of rela¬ 
tively clear approach to this large island, and there are gooJ 
landing place* and beaches near the important coastal settle 
ments and cross-aland trails Much of Basilan Island n moun¬ 
tainous and heavily wooded. * 

Jolo Island, near the center of the Sulu Archipelago, is 45 
miles long east and west, and 5 to 15 riffles broad from north 
to south. It is composed of several groups of volcaiuc peaks, 
which have long slopes and wide, intervening valleys The high 
«* pesk is from the west end of the aland to 2.665 feet above 
the sea In general, the hills have little timber The lower slopes 
and the lowlands are intensively cultivated The coasts are well 
wooded, clear and sreep-to. for the most pan, as are also the aim 
and islands bordering them. The several bays formed by coastal 
indentation provide good anchorage, especially so at Jolo. the 
capital, which a situated on the northwestern coast, in a bight 
about V5 mile eastward from BeUn Point Other good anchor¬ 
ages are at Dalrymplc Harbor. Tandy Batu. Maunbung Bay. 
Tutu Bay. Capual Channel, and Patocol Bay. 

Dangers to navigation are numerous in Capual Channel 
north of Lianghang. off Bulicutin Island. Panginaa Island in 
Maimbung Bay. and off the coasts of Jolo 


U) Ssndsksn Harbor arts Sandalcan is located on the 
northeastern coast of British North Borneo southeast of Labuk 
Bay The harbor affords one of the best anchorages in North 
Borneo The water off the harbor entrance is free of dangers 
and a fairly drop, but to the northwest and southeast there are 
shallow depths contain.ng several small rocky alands and reefs 
Sandakan Peninsula between Labuk Bay and Sandakan Harbor 
a a low plain with a lew rolling hills The northern part of 
Sandakan Harbor a formed by steep hills. Coalescing deltas of 
many streams draining the inter mr form the western and south¬ 
ern parts of the harbor. Near the stream mouths, the deltas are 
fringed with sandy beaches, elsewhere are soft mud flats The 
entrance to Sandakan Harbor a bordered by extensive mud 
flats which base a maximum depth of 5 fathoms at high water 
(d> Dantl Bey. The notthwestetn shore of Darvcl Bay 
a indented for shout 5 miles by La had Datu Harbor There is 
generally deep water off the coast between Bagahak Point, to 
the east of the harbor, and Sktrtchley Point on the west, except 
off Darvel Peninsula where a 5 fathom shoal a located The 
coastline westward of Bagahak Point a generally lacking in ex¬ 
tensive coastal lowlands although isolated mangrove swamps 
appear at the mouths of streams. The lull and mountain slopes 
commonly descend to the beach Low cliffs are reported between 
Kennedy Bay and the Scbahar River From Kennedy Bay to La- 
had Datu there are low mangrove swamp*. To the west, near Si 
lam. steep slopes Boeder the coast From Silam to SkenehIcy 
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Point the tout « lined with mangrove map*. The best an- 
thot.^ u L-had D.,u Harbor, although there are other* at 
Silam, Kennedy Bay. south*™, of Silam, and Larnak Bay There 
arc lew danger, to navigation olf the tout near Lahad Datu 
except along the western end of Darvel Bay. where there are 
numerous reef, and ihoalt. 

(») Sibuto tUy—Ttuu* ar» Offshore depths, both with¬ 
in and outside Cowtc Bay. are everywhere regular, 7 to 16 fath¬ 
om. prevailing, with few danger, to navigation. The V/athom 
curve lie. leu than a mile offshore on the north; on the .outh, 
the edge of the .hallow water is for the moat part steep-to. 
and depths of over 6 fathom, prevail close m.hore. From Mount 
.in °" ,hc no " h ' ,hf t0 "‘ ««nd» in a general north west dircc- 
non and .. intersected by numerou. .mall creek, and river*. The 
ground u flat or generally undulating with locally .mall Keep- 
sided fulls ruing 200 to MX) feet above the plain, which inter- 
rupted by linn of rocky hills, on either tide of Tawau The 
, l,dc Co** Ity is formed by Sebat.k Island, about 20 
mile, long and 7 mile* in average width. A range of high dente- 
ly wooded hill, traverses the uland throughout it. length. There 
i» good anchorage within Cowie Bay. 

- . '«tm. Depths are irregular off the 
Sesajap Delta and for the mo.t part are very .hallow to a dis- 
tance of I? mile, ofl.hore. except in the passages north and 
pith of T.rakan Mand. where depths up to 20 fathom, ate 
found The coait between Ahoc* Island on the north, an unnamed 
point abreast the mouth of Salmbatoe River on the south, i. in- 
tcr.eet«d by many river, of which Scujap River i. by far the 
T 1 "™ * l “ of ,hc River, contain, a large number 

n .mall Uland., between which 1 mam passages give access from 
the tea these are subdivided by many of Icier importance The 
coast here U low and flat, the only recognisable point, from 
Kaward being the island, of Mrnoeloen. Taralun, Bunju. and the 
-Vnlukung Hill Ihere u good anchorage in Tarakan Harbor 
hrec reef, about H mile ofl the coast of Tarakan (.land are 
danger, to navigation. 

(2) landing btdtbti. 

On the northwest coast ot Borneo, from Utune. to the north¬ 
ern tip of the island, thetc are a number of exten.ive, wide, sand 
, ” Coral reef, are generally la,king, and a, T roache* are 

clear. [Turing par, or all of the year. ,urf may be the critical fac- 
tor m landing Some of the beache, are backed by .w.tnpy 
ground but most of them have good exits to a trail, -road, or 
radroad,On the north, northeast, and east coasts, as far .outh 
a, five Equator, there is an almost complete lack of landing 
beaches except m the sections described in detail Even in these 
sections the beache. arc in general leu favorable than those on 
the northwest coast. Elsewhere, the shore is mostly low, covered 
with mangrove and fringed by coral reef, and backed by swampy 
ground without exirs. 


F. Northern Celebes sector. 

(I) Cosili. 

In the Gorontalo Bay area rugged, forested mountain, rise 
steeply from deep water, except at the head of the bay. where 
the mountains are broken by the narrow estuary of the Bolango- 
Bonc R ,vcr ‘ Lxal| y- *hor« *»'P» "f land/ beach, backed by coco- 
nut grove,, fringe the shore. Anchorage i, available along the 
eastern shore a, the head of the hay. and no detached danger* 


is- In the Kema Bay area the waters are shallow for some dis- 
■t tance ofl shore. Except in the bay proper the coast is fringed by 

re a broad coral reef. A narrow coastal plain, mantled by coconut 
u palms with occasional patches of wood, and grassland, separate* 
e steep, timbered, volcanic .lope* from the sea A few short beach¬ 
es border the shoreline. Anchorage may be found ofl Kema. De- 
tached shoals and rock* occur near the entrance points. 

In the Manado Bay segment, rolling, wooded foothill., flank- 
n ed by a very narrow coconut-covered coastal flat, rise from 
i. water, which deepen very rapidly offshore. The broad valley of 
, the Manado River leads southward from the head of the bay. 

, The entire shoreline is bordered by a dark sand beach Anchor¬ 
age exists ofl the village of Manado and ofl-lying danget. are 
r w««h the except .on of 2 submerged tuck, a short dis¬ 

tance south of the hatbor. 

In the Amoerang Bay segment, the deep waters of the hay are 
encircled by a narrow, coconut-mantled coastal plain which is 
> separated from the rugged interior mountain, by low benches. 
At several localities sandy beaches or mangrove swamps border 
the shoreline. Anchorage exist* off the town of Amoetang. and 
a few scattered ihoalt very near the shore form the only dan¬ 
gers. 

In the Koeandang Bay segment the relatively shoal waters of 
the h»y arc studded with numerous islands and detached dan¬ 
gers The coast consists of small coconut-covered flats backed by 
bene Ik* and wooded foothills, and separated by forested spurs 
extending seaward from the foothill hell Much of the short- 
line is fringe! with mangrove and nip« swamps. The warm 
cast of Pajocnga Island afford anchorage. 

In the Toluol. Bay segment the broad, beach-fringcd, culti- 
v.tcd plain encompassing the hay is fronted by a wide submarine 
shelf under moderate depth*, on which lie several ..land, and 
numerous reefs A semicircle of forested mountain, behind the 
coastal flat terminates in blunt rocky promontories. The coasts 
northward and southward from the bay itself consist of moun 
ta.nous headland, separated by small flats Anchorage is avail- 
able ofl the village ot Kanipoenghatoc or Tolitoli. 

(2) landing hrachts. 

Many beaches arc found on both .Ik north and south shores 
of the northern arm ot the Celebes; for the most pat. they are 
small and separated by numerou. mountain spur, which tun 
^,^'.1 T f" fior h, * hUnd ’ longest and 

, 1 k* am br °* d ^ on ,hc northwestern shores, 

these -re m many places hacked by narrow dune areas The 

Z , 7 ^ ,hc bc “ <h ” «*“»« 'ban on 

the north shore. A,cm of coral reef am scattered and d,scon,mu- 

°us. and front about half the beads areas. Mangrove swam,* 
m many places Ik inland of the reef, with mangrove trees g,ow 

ZcZ r r,KU,ir,y ° n ,h ° n ° ,,h lho ' c ■" 

general, exit from the beaches provded by trails paralleling 

the shore either on the beach or . short distance inlaid from if 

n. Weather and Climate 

h “‘ * hum ? ,f ° riCal cl,mwe th ‘»“ccr- 
September. From April through June and from October through 
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November the intrrtropsc from la within the Celebes Sea re 

gion and nonhcastmonsooo and southwes* monsoon ewch domi¬ 
nates pan of the area. 

The airmaam of both the monsoons have had a loci# journey 
over warn tropical icai and are warm and mom by the time 
they arrive over the Celebes Sea Area. Thus, draper the com¬ 
plete reversal of wind flow from seasoo to season, in moat re- 
sp«ts the donate u monotonously uniform throughout the year 

With moat weather elements, diurnal variance, associated 
with daily heating and cooling of the earth, a of greater mag¬ 
nitude than the seasonal variation. 

Differences in latitude, in alutude. and in exposure to wind 
and sea cause climatic contrasts among ddferent puns of the 
region High mountains rue into a cool aone of persistent cloud¬ 
banks. but only the highest peaks have snow. Even motor topo¬ 
graphic differences cause large place-co-placr contrasts in moat 
weather elements local differences of exposure or slope com¬ 
monly give nearby places dusomlar wind and ra.nfall regime 

A. Ground operations. 

Ground operations would be seriously restricted by ex ten 
uve and persistent muddy toil conditions and occasional floods 
Throughout the area, heavy rains are possible m any iraion 
However, winter rainfall u generally heaviest at place exposed 
to the north and cast, summer rainfall heavww at place exposed 
to the touch and west. Constant high trmperatute and mom 
air are accompanied by difficult health problems as well as con- 
want trouble with rust and mold. 

B. Air operations. 

Low-level aw operations would encounter few weather re 
strictiont. Turbulence u common, but u usually suAcwndy lo¬ 
calised to be avoided Very low ceilings are rare. Vmbtluy n 
generally good Heavy cloudiness at medium heights would 
interfere frequently with high-level operawns king occurs 
only at high levels. 

Effective incendiary bombing would be greatly test tic ted by 
the prevailing dampness and low wind speeds. 

Parachute operations would occasionally be hampered by sur¬ 
face winds. However, low wind speeds predominate in all sea 
ions. 

C Naval and amphibious operations. 

Naval and amphibious operations would encounter rrlamely 
little interference by wind; wrong winds and gales are infre¬ 
quent Prevailing low wind velocitws are reflected in low fre¬ 
quency of heavy sea and swell Disturbed sea conditions ate pos¬ 
sible in any season during a thundcrsquall. but the prevailing 
wind velocities are too gentle to cause heavy sea. 

Direction of sea and swell corresponds to dircctno of prevail¬ 
ing wind. On shores exposed to the north and east, sea and surf 
conditions are Icaw favorable from November through April 
when winds are northeast On shores exposed toward the south 
and wew. lea and swell is onshore from June through Septem¬ 
ber Disturbed sea is mow frequent when the prevailing winds 
are onshore and are intensified by the afternoon sea brteir 
There is little prospect of effective concealment of fleet roovr- 
ments or landings by fog or low cloud. Mow suitable condmons 
for concealment would probably be found during times when 


the mtertropuc from bet over the area: April through June, and 
October through November. 

D. Chemical warfare. 

Chemical warfare would be greatly rest tic ted by frequent tur¬ 
bulence and unstable air Constant heat, high humidity, and 
frequent heavy rams mould affect the rate of evaporation and 
hydrolysis of many chemical agents. 


H. Towns and Port Facilities 

The Celebes Sea region contains no large cities and relatively 
lew towns, of which not more than half a dozen have mote than 
10.000 inhabitants. The population of the largest town. Mans- 
do. in Northern Celebes, was less than J0.000 in 19JO. Neatly 
all the towns are located along the coasts, and the principal 
towns were the principal ports as well. Often, long stretches of 
shoreline have no settlements except small native villages, and 
the interior regions are will more sparsely populated. The num- 
her of white inhabitants is everywhere very small, even in com- 
raercial and admimwrative centers, while the Chinese are com¬ 
paratively numerous and play an important part ih the economic 
and civic life of all the larget settlements Native villages 
throughout the area vary greatly in sur and form, but almost all 
are self-sufficient units 

The Mindanao sector was by far else most developed and had 
the grratew concentration of both principal and secondary ports, 
with facilities greatly in excess of thoae found elsewhere. Zam¬ 
boanga had a daily cargo clearance capacity of 2.42(1 short tons, 
while its nearest rival in ocher sectors. Sandakan on Borneo, had 
an estimated capacity of 4JO short tons. 

For location of ports in the area, see FIGURE 1 • 11. 

A. Halmahcra sector. 

Must of the settlements on Halmahcta and the neighboring 
islands are primitive native villages on the coast. The areas ol 
heaviest settlement are the islands of Tcrnatc and Tidorc and 
the adjacent areas of Halmahcra 

(I) Trrmt/e. 

The largew town and principal port in the Halmahcra area. 
Ternate. a on the eastern coast of Tcrnatc Island, across Do 
drnga Ha. from Halmahera It is accessible by land. sea. and 
air. 

(a) Genera/ fstOuui. Among facilities that were located 
at Ternate were: a 120-volt. DC lighting sywcm powered by a 
diesel prime mover, a water sywcm capable of supplying drink¬ 
ing water to ships at the wharf; a radio wanon, cable connec¬ 
tions with Manado; and a JJ-bed civilian hospital and a I J-bcd 
military hospital. Wells provided an adequate supply of drink¬ 
ing water for the town Billeting facilities might be available 
■n military buildings, hospitals, churches, schools. a prison, a 
hotel, a sultan s palace, houses, and other town buildings. 

<*) Port fsaUtui Anchorage is unlimited in the open 
Ternate Roads, with depths of 15 fathoms about V « mile off¬ 
shore and about JO fathoms. 800 yards offshore. The roadstead 
is fairly well-protected, but holding ground is had. the hank 
steep and the tidal wream strong. Troublesome rollers occur 
from December to April and a heavy swell frequently in Dc 



Gunnel ha* > least depth of 19 fathoms and the approaches 
from northward and southward are deep and generally clear. 

The only commercial p*r. Hem* Hendrik Per. was of ton- 
her on metal screw piles. T-hcad. I9H feet on the face and 430 
feet long, with an approach about IN feet widr Depth of water 
at per face was 13 feet There were no mechaneal cargohan 
dlmg facilities Two narrow-gauge tracks connected the per head 
with a coal storage shed about 700 feet inland A fresh water 
pipeline, laid onto the pet. could deliver 40 tons per day. 
pumped from the town wells 


B. Sangihe-Talaud sector. 

There are no major towns nor ports in the sector Settlements 
consist of a few small locally important centers and a large num 
her of native villages Much of the area s administration and 
trade was handled from Manado, Celebes. There are 9 coastal 
villages of local importance, all of which had some minor port 
facilities or were pom of-call for vessels of the K P.M The chief 
town was Tahoena. an administrative and trading center on 
Sangdie Island Hoeloe was the chief center on Staoe Island. 
Tahoelandang. on the island of the same name, and Bco was 
the chief center of the Talaud Islands. 

There were radio stations communicating with Manado at 
Tahoena and Bco. and Tahoena had a 10-bed hospital 

Anchorage for large vessels is in open roadstead, except at 
Dsgho and Behoogang. where there is sheltered, deepwater 
anchorage of limned area Some villages have sheltered anchor 
age for shallowdraft vessels dose in. 

Villages wh*h had pwrs for small boats, generally with 
depths between 3 and 6V* feet at the pierhead were: Bco. Ta¬ 
laud Island. 426-foot stone pier; Tahoena. Sangihc Island; 
Dagho. Sangihc Island. 600-foot stone pier. Behongang. Kaha- 
knang Island; Hoeloe. Siaoc Island, wharf; and Tahoelandang. 
Tahoe landang Island 

No cargo handling machinery has been reported. There a no 
information at to storage facilities but it it probable that the 
K P M. whuh called at all of these villages, had warehouses at 
some of them No repair facilities have been reported although 
the names of Tahoelandang are sad to be noted as hoatbuildcrs, 


boat pier. 40 feet wide at the face and 93 feet long, the Res. 
dcncy Pier for small boat landings. 10 feet wait. 230 feet long 
and with 2 feet of water at the head, the Sultan s Pier for small 
bout landings, timber open pile, 40 feet wide on face. N33 feet 
long, and with only a few feet of water alongside 
Storage facilities corusted of: a scone and tile cargo shed. 223 
feet by 40 feet; a stone and shingle targo shed. 100 feet by 60 
feet, a wood and corrugated iron storage shed. 120 feet by 80 
feet; a coal storage shed with adjacent open storage yard, an 
open storage yard for oil in drum* Mom of these were destroyed 
or damaged by the Dutth hut the Japanese have since built a 
number of structures, believed to be warehouses, m the area ad¬ 
jacent to and southward of the Hertog Hendrik Pier 
About 20 motorboats were based at Ternate 
The only repair facility was a small machine shop for the 
Japanese fishing boats 

The unloading capacity is estimated to have been 160 short 


(2) yUlsgti. 

There are 22 coastal villages in the Halmahera sector which 
were of tome local importance All of them hod minor port fa¬ 
cilities or were pom-of<all for the Royal Netherlands Line 
steamships. 

(a) There were radio stations at Djat- 

lolo and Tobelo, a hospital at Djailolo. and numerous copra 
plantations were Mattered throughout the area. In October 
19-13. the Japanese were constructing a landing strip near the 
village of Galcla and another 9 miles south of Tobelo. There 
were 2 potential landing strip sites near Djailolo and an emer¬ 
gency alighting area for seaplanes near Golds 

(*) Pott Idtiliiiti. Anchorage for large vessels is. m near- 
’ ly ail cases, in open roadstead, and only small craft and proas 
can find sheltered anchorage dose in 

Small wharves or piers, generally with shallow depths along¬ 
side and in moot cases capable of handling only shallow-draft 
vessels or native craft, have been located at the following points 
(unless otherwise noted, villages ate on Halmahera Island): 
Wcda. Gamsocngi. Inggclang (Inggelong Island), Boeli-sera- 
ni. Lolobatu. (aerial photographs indicate 3 new psers). Goeroea 
(aerial photographs indicate I new pser). Bobanetgoe. Kooc. 
Tobelo. Galcla. Kpko (Moroui bland). Djailolo, Mare < Marc 
Island!. Ngofakiaha (Makian Island). Baroela. 'W'aaabutang. 
(Batjan Island). Latuchj i Bat an Islandi. Penambocan (Bar 
jan bland l. Waja f Mandnli Island ) 

No cargo-handling machinery or repair facilines have been 


C Mindanao sector. 

Settlement m Mindanao was concentrated in the coastal arras 
and a lor* the few lines of travel w hich cross the aland or pene- 
trair the intrrnr There were 10 principal towns. 8 of which 
were also the principal ports Fifty six coastal villages had bar- 
hors or landing facilities sufficiently significant to be designated 
as moot ports 

Two of the major ports. Davao and Zamboanga, were stops 
oo important world trade routes and had extensive port facilities 
The other major ports as well as many of the minor ports were 
sh.pp.ng centers for extensive trade in lumber, logs, copra, coco- 
nur products, and hemp Lumber mill installation, were located 
at many of these points, and several served u sh.ppmg center, 
for nearby plantations or food packing operations, primarily 
coconut products The bulk of the trade from these points, how- 
ever, was m the lorm of raw materials, or materials which had 
undergone only initial processing 

Even at the minor ports many of the installations were con- 
«uocd of reinforced concrete and lud storage or crp>han- 
dhng facilities superior to those available at points in the south- 
west Pacific w hich were designated in an earlier JANIS study as 
major pom * 
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rcr of extensive gold minm* opmnou. and had lumber, com. 
and nee nulla Cope, waa exported in quantity 

Is) General fattlaut The north consol rend connected 
*uh Davao, Coeabato. Cagayan and Placer There was a dsnel 
ckcttK powre plant. a radio station, and telegraph connect.™ 
with Caniilan va Placer and Gigaqwt At Lake Man... 18 miles 
southwest and connected by road, was an alighting area for sea 
planes and about 16 miles south, also connected by road, was a 
small emergency airfield A mill railway ran about 2 miles in¬ 
land from the beach. 

There were 2 maternity hospital. (4 and 8 beds) and I dn- 
pensary 

Billeting accommodations were available in the schools, ho¬ 
tel. constabulary headquarters, provincial budding, and the hoa- 
pltall 

(H For, fatkau, Sungao itself a up the riser and mac 
cessiblc to anything but my small boat* All port facilmes were 
at Bilanbilan, about 14 mile southeast. 

Anchorage is in Bilanbilan Bay. open to the northward, with 
depths of 10 to 15 fathoms. A cove in the northwestern corner 
of the bay forms a natural harbor of limited area with depths of 
from 4 V* to 10 fathoms Small vetaels can find shelter in 9 feet 
of water behind the harbor point. 

The piers and wharves are as follows: 

Mam .had. reinforced concrete. JJV long 11« I t*d J9VV • dr. 
drprh along face. 11 fret so \0 fee. lavptuvrmenn were aider 
•av m 1917 

Ong Mmg Uan wharf, wooden «V long (face). 7Vy to IH lee. nl 
water along face. 

T head p*t, 2 fret of warn <4 hrwj 
T head pier oo data 
Pier about 107 long, no other data 
No cargo-handling machinery was reported st any of the p *n 
or w harves. 

Storage facilities included a scone and masonry hemp ware¬ 
house at Sungao. several ocher warehouses at Bilanbilan. 2 oil 
tanks about 20 feet in diameter and 10 to 12 fret high, at Bilan 
bilao. and an open area of over 10.000 square feet backing the 
main wharf. 

Two short roadways, over 20 feet wide, connected the mam 
wharf with the provincial road, which paralleled the entire 
waterfront at Bilanbilan and connected with Sungao. 

Diesel oil was scored in bulk and piped to the waterfront A 
fresh-water pipe was laid to the mam wharf 
The only repair facility was a small machine shop. 

There were several tugs and a few lighters. 

Unloading capacity at the main wharf is estimated to have 
been 240 short tom 

(21 Cagayan. 

The capital of Misamis Province. Cagayan b the only all- 
weather port on the northern coast of Mindanao and the termi¬ 
nus of the north—south road wluch crosses central Mindanao to 
the Coeabato—Davao highway. 

(a) Central fa, timet. Facilities which have been avail¬ 
able at Cagayan include: A mountain stream with s capacity of 
158.400 gallons per day; a 160-kilowatt dacscl electric power 
plant; 2 radio stations. one 200 -wan and the other 100 -wan 
shortwave; and 3 hospitals with s total of 106 beds. The hospi¬ 
tals. churches, a hotel and jail, and other concrete buildings 
with galvanized iron roofs might be available for billeting pur¬ 
poses. 


(*) Port fa.ihitti The landing place for the town is lo¬ 
oted about I Vi miles northeastward from Cagayan with a good 
road connecting 

The harbotu an open roadstead near the head of the bay. The 
trnddle of the bay a deep and clear with anchorage available 
m 8 to 20 fathoms of water 

The only facility at the port was a reinforced concrete wharf 
about 380 feet long and 30 feet wale. In 1939 reports indicated 
a least depth of 20 feet alongside. The wharf was lighted 

Storage facilities included a cargo shed and a number of ware¬ 
houses near the wharf. 

Repair facilities included bus company machine shops and 
garage, and several small machine shops where minor repairs 
could be made. Welding equipment, but no foundry facilities, 
were available. 

Unloading capacity .s estimated to have been 300 short tons. 
<$) Iligan. 

Iligan, on the north coast of Mindanao, handled the com- 
merce of the Lake Lanao district. Copra and corn were the chief 
reports 

(a) General fanlmei. The town had a 55-kilowatt diesel 
engine electric light plant, a telegraph station, and a first-aid 
sratmn Only limited billeting facilities existed. 

, (*) Port Inaluiei. The harbor is an of<n roadstead 
m the southeast corner of Iligan Bay. The anchorage ofl Iligan 
it bad. during the northeast monsoon it is untenable. At such 
tunes vetaels have sought shelter 3 miles northward of Iligan in 
20 to 25 fathoms 

Thr only landing facility at Iligan was a reinforced concrete 
pser 272 feet long and 39 feet wide, with depths alongside tang¬ 
ing from 12 fret at the inshore end to 36 fret at the head. The 
pwr was equipped with metal bollards and fender piles, and was 
lighted 

Storage fatilitwi included a cargo shed on the pier and 2 
buildings located at the root of the approaching causeway 
No repair facilities have been indicated. 

Unloading capacity of the port is estimated to have been 240 
shore tons A roadway connects the per with the town. Fresh 
water could be secured from a pipe connection at the outer end 
of the pier. 

<4) Mkmmie. 

Misamis. on the northern coastal plain of Mindanao, was the 
westernmost port of importance on the n&reh coast. It was the 
business center for the surrounding agricultural area, a base for 
small motorboats, trans-shipment point lot lumber, and a port of 
export for corn. 

(a) General factious A 125-kilowart electric power 
plant, operated by a lumber company primarily lot its own use. 
and a telegraph and a radio nation constituted the facilities 
located at Misamis Adequate water was obtained by catch¬ 
ment and from wells, a few of which were artesian. Three 
schools, a wooden military barracks, churches, and other town 
buildings might provide billeting facilities. 

<fi) Port faeilkm. The harbor, a small natural bay open 
from the southeast but protected from northwest winds, has 
depths of 4V4 fathoms at the entrance decreasing toward the 
head of the bay. 

Two piers were located at Misamis: the government pier, 
consisting of a dumped rock causeway 235 fere long and 27 




<«. wide. and a 40-hot square steel sheet -piling head. and a 
reinforced concrete pet lection 187 feet long and 40 feet wide, 
wnh reported depth. alongside of 20 feet, a privately-owned 
lumber mill pier t BW M ri f of a rock and earth cauaeway 200 
feet long with a pier, probably of timber construction. extend- 
mg about 250 feet seaward. with reported depth, alongside 
ranging from 15 to 16 feet at low water. The Utter pet was 
lighted, water was piped to it. and industrial track, on the cauae- 
way connected it with a lumber mill. 

No .pccial storage or warehousing facilinr* have been re¬ 
ported. 

Machine chop, capable of handling minor repair, were avail¬ 
able Unloading capacity of rhe port a cm. mated to have been 
600 ihort ton. 

ii> Orofeiet*. 

laxared about 1 mile northwest of the town. Loboc Cove, 
the harbor for Oruquiera. ha. chaned depth, of from 5 fathom, 
ar the pier to 6l« fathom, at the entrance Anchorage, pro 
tected from southerly and wewerly wmdi. with good holding 
ground, may be found about l. mile from shore in 12 fathom, 
of water over muddy bottom, but during the northeast monaoon 
'hi. anchorage ■> untenable. 

The only landing facility at Oroquieta consisted of a dumped 
rock cacueway 135 feet long and 20 feet wide wnh a rock-hlled 
crib head 27 feet long and 33 feet wide, terminating in aWem 
forced concrete pier, 194 feet long and 30 feet wide, on pcling 
Depth, of 10 feet are reported along the touthera face and 27 
feet along the northern face 

A large warehouse is reported to have been located in the 
town 

The unloading capacity of the poo a estimated to have been 

200 .hurt ton. 

16) '/.emhihiHgs. 

The only large town in wtvtcrn Mindanao and one of the 
•.land . moat important pom, Zamboanga exported copra, coco¬ 
nut product., hemp, lumber, and canned fidi Vcssrla called from 
many major Pacific porn. A US Army Airfield was located 
near the town, but there were no road conneetxm with the 
main parr of the island 

(a) GtnttJ let lit! in Among facilxr* available at Zam 
boanga were: a 2-dxsel engine electric light power plant which 
Krved the town via overhead wire*, a reiertur and watrr »yv 
tem that provided pure drinking water, a government telegraph 
office and radio Marion at the airfield, a military barracks rad.. 
Mat ion, and 4 other radio transmitter, in the adjacent area: a 
well-developed telephone system. and an army hcprt .1 and J 
civilian hospitals. Several school., a police barracks, military bar 
racks, churches. 4 hospitals, and municipal, buildings might be 
available for billeting. 

16) Port t*aJu„, The harbor rfan open roadstead in 
Bos,Ian Strait with depths rangmg from 10 to 45 fathoms. 

It is protected on the south but exposed to gales from the west 
and wurheaM However, during the northrau monsoon, it n 
sheltered and the water is smooth An inner small boat harbor, 
wuh depths ranging from 5 to 20 feet, is formed by a rock 
jetty and a rock breakwater The anchorage off Zamboanga is 
not good The coast drops off rapidly and outside the 12-fathom 
contour the bottom is hard and uneven 

The landing facilities consisted of a reinforced concrete T- 
hcad wharf, approached by a reinforced concrete pser whxh ex¬ 


tended from a reclaimed area fronted by a concrete bulkhead 
A reinforced concrete boar pact extended eastward from rhe 
approach pier and parallel to the T-head wharf. These facilities 
had the following dimensions 

The T-hcwd wharf had an B00 fox face, with depths along ihe 
outer t* of 25 to 30 feet and along the inner .Ur of 20 fret 
The approach per was 465 frot long w.rh depth, alongside of 
15 so 20 feet, boa rhe rawerti tUe was broken two 2 legmenu by 


A reclaimed area had 1.970 feet of bulkhead, most of which 
is used as a quay by small boars. The water adjacent to these 


There were no cranes. All cargo was handled by ships tackle 
and was hauled to and from the ships sale by trucks 
The T-head wharf was lighted and water was available. 
Scoragr facilities included a customs warehouse and at least 5 
private warehouses with a capacity of about 5.000 tons The re¬ 
claimed section, probably available for open storage, had an area 
of about 11 acres. Harbor boars included 4 light towing launches 
and 2 small sea going tugs, owned by a commercial towing 
company, and 6 ira-going and 4 harbor lighten of 50 to 100 


Limited repair facilities ranted, including a marine railroad 
capable of hauling out a vessel of 50 tons A machine shop for 
small repair work also was available 

Discharge capacity of the port n estimated to have been 2.420 
ihuet tons Experienced gangs of native stevedores were avail¬ 
able The discharging rate was from 15 to 30 tons per sicvcdor 
** *">g per hour, depending on the cargo No bunker coal or 
fuel od was ava.Uble 


(7) Cotihito. 

Coohato. the third largest town on Mindanao, was the center 
of trade for the Mindanao Valley and surrounding coastal area 
Rxe. copra, and corn were exported in quantity, and supplies 
were available m its commercial stores 

(*> GmtrJ l*nJut*i A municipal pipeline water supply 
system, an xe plant, a 122 kilowatt electric light plant, a tele 
Theme system, a tad™ sration. 2 maternity hospitals with a total 
of 12 beds, and I dispensary were among the facilities of the 
town A hotel, a girls' dormitory, constabulary barracks, church¬ 
es. and municipal bu.ld.ngs might provide billeting facilities. A 
commercial airport was located near the town. 

<*> Port 1*aiat*i A nver port. Cotabato is located on the 
hanks of the Mindanao River about 5 miles above Cotabato En 
trance from lUana Bay The entrance hat a controlling depth of 
5 feet over rhe hsr Large vessels must anchor outside and lighter 
cargo to the port Opposite the town the river forms a basin 
area of about 15 acres with depth, of 5 to 18 feet over soft mud. 
The best anchorage is in I liana Bay. northwest of the entrance, in 
depths of 5 to 20 fathoms over mud bottom I mile from 
shore During the heights of the south wcm monsoon this an¬ 
chorage might become uncomfortable Smaller vessels can 
anchor closer inshore 

The main landing facility at Gxabato was a concrete and 
sheet piling qua, about 425 feet long runn.ng parallel to the 
trvrr hank with depths along** ranging from 7 to 14 feet at 






Pmgtl-19 


low water. In addition, there were 2 small municipal wharvev 
one with a depth ol I 4 feet alongside and the other with a depth 
of 4 feet. 

Storage might be possible in a shed, 200 feet by 25 feet, which 
was located to the rear of the quay. Other town buildings, in¬ 
cluding a storehouse for explosives, might be available as ware¬ 
houses. In the vicinity of the quay, there was a 2-acrc open space 
that might be used for storage. 

Repair facilities included several machine shops with welding 
equipment available. 

Lighters and tugs were available for the handling of cargo 
from the anchorage at the river mouth. Trucks had access from 
the waterfront to the inland road system. Before the war, steam¬ 
boats connected with other ports in the area and small river 
steamers made daily trips up the river. 

No estimate of unloading capacity is available. 

(8) Pot so. 

With us nearby port Santa Ana, Davao constituted the chief 
commercial center of Mindanao. It was the world's leading port 
for the shipment of hemp and also exported copra and lumber 
The largest concentration of Japanese u> the Philippine Islands 
was found within a radius of 30 miles of Davao; they controlled 
most of its commercial activity. Roads connected Davao with 
the interior; a commercial airport was located nearby. 

(w) GtnrrJ latiliJiri. Facilities located'at Davao includ¬ 
ed: a city water system based on a reservoir drawing supplies 
from springs, a 515.5-kilowatt diesel electric light plant; 4 tadio 
stations; an urban telephone system and a second system con¬ 
necting nearby Japanese plantations, and 6 hospitals with a to¬ 
tal of 282 beds. A constabulary barracks, hotel, 3 schools, 
churches, and municipal buildings might provide considerable 
billeting facilities. 

<*) Pori fstililitl. Within the Davao Harbor limits, port 
facilities were located at: Santa Ana, which handled the bulk ol 
the Davao traffic and which was linked to Davao—I mile dis¬ 
tant—by 2 good roads; Iptl; Lanang Point, the pcttolcum ter¬ 
minal; Tibungko. the shipping terminal of a lumber company; 
and Tambungon. 

The harbor at Santa Ana is naturally sheltered from west to 
north and to some extent from northeast to east During the 
southwest monsoon the sea is choppy. The 5-fathom contour is 
20<) to -100 yards offshore and the approach is clear of dangers. 
The harbor at Ipil is a small basin and at Lanang Point, an open 
roadstead. There is anchorage for large vessels oil the Santa 
Ana pier in depths of 12 fathoms over mud bottom. Vessels 
anchor in 20 fathoms over mud at Tibungko with an anchorage 
for smaller craft elder to slsore. At Tambungon there is anchor¬ 
age offshore in 10 to 20 fathoms over mud. 

The government pier at Santa Ana consisted ol a reinforced 
concrete outer section 75 feet by 326 feet and a solid-fill inner 
section 75 feet by 238 feet, with steel sheet-piling along one 
side. Depths at the end ol the pier were 25 feet. The pier was 
lighted and fresh water was piped to it. Locations of other piers 
were: a small pier at Ipil; two 200 feet wharves, one open tim¬ 
ber pile and the other concrete, at Lanang Point; a small timber 
pier, the terminus of a logging railway, at Tibungko; a 1.300 
loot stone pier with a depth of 15 feet at its end at Tambungon. 
the terminal of a logging railway. One wharf at Lanang Point 
had a 1-ton crane and pipelines to oil storage tanks. 


Warehouses located at Santa Ana, 5 of which had a total es¬ 
timated gross floor space of 81,000 feet, are believed to have 
been able to handle 4,000 tons of cargo One acre of open stor¬ 
age space was also available near the pier. There were 2 ware 
houses at Ipil and 1 at Lanang Point. 

Japanese sources report that a shipbuilding yard for medium- 
sited vessels has been established at Santa Ana. There was a 
machine shop available as well as casting and welding equip¬ 
ment and a small private marine railway capable of handling 
hoars up to 40 feet 

The discharging capacity at Santa Ana has been estimated at 
450 tons. All cargo was moved by flat rail trucks from wharf to 
warehouses. Stevedores were available. For general cargo, the 
discharge rate was 20 tons per gang per hour. Two sea going 
tugs. 15 lighters, 11 scows, and a number of fishing boats and 
launches were based in the Davao Harbor. 

(9) Mslsykslsy. 

Located in the interior, Malaybalay, the capital and largest 
town of Bukidnon Province, is on the central uplands of Minda¬ 
nao, about 66 miles southeast of Cagayan. There was a com¬ 
mercial airport 2 miles west ol the town. Billeting facilities were 
available in a Catholic girls' dormitory, a government resthouse, 
and the constabulary barracks, as well as in several schools. 
Water was obtained from a watershed north of the town. Ma¬ 
laybalay had telegraph, radio, and telephone connections, and 
a provincial hospital. 

(101 PsmJsn. 

Dansalan, the capital of Lanao Province and the largest in¬ 
terior town, was the nucleus of Moro political and social life in 
western Mindanao and the site of Camp Keithley, the Philippine 
Army training camp. It is at the northern end of Lake Lanao. 
The main rood between lligan and Cotabato pastes through 
Dansalan. Ihe town had limited possible billeting facilities, a 
waterworks, a radio station (KZPN) at Camp Keithley, tele¬ 
graph and telephone facilities, and a 105-kilowatt capacity 
electric plant Two hospitals with a total of 49 beds were located 
here. 

(11) VUIsgsi. 

Most ol 56 coastal villages that constitute the minor ports of 
Minandao ate located on the river entrances, bays, and other 
indentations found at almost regular intervals around the island 
coastline. The remaining villages arc located on off-lying small 
islands. The natural harbors provide sheltered anchotagcs, good 
holding ground, adequate depths, and approaches free from 
danger; but all 4 favorable factors are seldom found in any 
single harbor. 

Generally, the villages served as shipping outlets for hemp, 
copra, coconut products, or lumber. In many cases they were 
closely tied in with local logging, sawmill, or coconut proc¬ 
essing operations. Utilities, communications facilities, supplies, 
and general and repair facilities frequently were very meager; 
where they did exist, they were available only to the degree 
necessary to take care of local commercial operations. Table 
I - 2 lists port facilities that were available at coastal villages. 
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K '" r 'Atlimii LOCATED AT COASTAL VILLAGES ON MINDANAO AND NEAKBY ISLANDS* 
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Tam* I . 2 (Continued) 






Darrst Alomaim 

F.s rcats 

VIU.AOB 

Tin HAaaca 


hat Fatiimaa 

Pieb u* Wstaar 


Port Santa 

Practically landlock- 

Timber pier IW long and 100' wale Several shell and 

At end, 11* to IV 

lumber 

Man* 

cd 


mill buildings Track* from wharf to mill 



(alder* Bay 

Bay 


Coconut company had 2 amall timber wharvea Sheds, ware- 

At emit of wharves 

Coconut products 




houaea, tanka on ahore Pipeline to wharf. Small marine rail¬ 
way but no machinery. 

2V and 14' 


KabaaaUn 

River port 


Timber wharl 

Iff 


Lumarao 

Bay 


Timber pile bulkhead maccnsibic to boats having draft 
more than 10' Wharf lighttd. Railway tracks connect wharf 
and lumber mill Small tug and aevetai lighten wete avail- 
able Number of sheds and mill buildings Minor repair 


Umber 




lac dines 



Naga-Naga 

Open roadstead 

at 

Open pile and timber T-head pier 190' acroaa face and W 

At T-head. Iff to 24' 

lumber 


bay entrance 


wide Tracks on pier cannteiing with mill Water pipe! 
to pier. Pier lighted 



Malangai 

Bay 


Reinforced concrete T-head pier. 160' long and 40' wide, at 
eiitrmlty 200' causeway Belt conveyor for difret coal load¬ 

At face. 27' low water 

Coal 




ing Small warehoust and aheda Radio aiauon and diesel 
generator. 



Margosatubig 

Bay 


Lumber company pier. T-head. ISO' long and W wale, with 

At face lumber pier, 

Lumber 


approach 60" long and W wide Munscipal wharf with T- 

2 ff At face municipal 





head 40' long and 20* wide Motor launclies available. Water 
on municipal whatf logging railroad 7.1 miles long 

pier Iff. 


Htclu Point 

Small bight 


Timber T-head wharf Water piped to pier 

At face. 1V to JV 

Lumber 

Pagadun 

Bay 


Rock and earth mole 6' wide umber landing at end. Alan 

No watet at end of 



small stone landing 

mole at low tide 


Malahang 

Open ruaditead 
bay 

In 

Small boat landing. Shed 


Copra 

Parang 

Natural harbor 


l.-shapcd pier with 164' causeway approach ami reinforced 
concrete pierhead l?' wide and 100 ' long 

At face, 4' to W 


Makar 

Cove 


Small boat landing. W long and 2ff wide 



Gian 

Cove 


Reinforced cooctete pierhead, 82' long and 29W wide, 
connected to causeway. 

At face. 12' to 18' 

Copf* and hemp 

law* 

Open roadstead 
gulf 

Open roiduead 

on 

Open pile and umber pier, 100’ long 

At end. V 


Malita 

on 

Open pile nmhci pier 23ff long and Iff wide. Plantation 

At end. ff 

Hemp and copra 


SB 


warehouses and open storage space 



lacaron 

Open roadstead 

gulf 

Open roadstead 

on 

Small launch landing 



Daliao 

on 

Timber pier 600' long Railway served ptet Water piped to 
mid-pier Travelling 11-ton motor operated crane was avail¬ 

At end. 14' 


gulf 



able 3 large watehoote* and open storage. Minot repair* 



Talofiui 

Bay 


Open pile timbet pier W long Outer end widened large 
warehouses and open mirage. 

At end. IV to 18' 


Madaum 

River port 


Pier 20* wide and less than 100' long 



Monterat 

Cove 


Small concrete pier 

At face. IV 



•IV pom of Haulm Island W In Table I - 1. 


I). Sulu Archipelago. 

The greater pari of the population in the Sulu Archipelago is 
concentrated on Jolo and three or /our of the small islands im¬ 
mediately south of it. Jolo was the most important port and ad¬ 
ministrative and commercial center of the island. Malaria, 
dengue fever, and dysentery were prevalent. 

(I) Jolo. 

The capital of the Sulu Province. Jolo was the headquarters 


for detachments of the Philippine Army, the hub of Moro cul¬ 
ture. and the home of the Sultan of Sulu. the political and reli¬ 
gious leader of the Moros. 

(a) GrnrrJ fan!Hies. A water system, a 240-kilowatt 
diesel electric power plant, a commercial radio station and an 
army station, a manual telephone system, a 46-bed hospital, and 
a 40-bed treatment station were among the facilities at Jolo. A 
school, military headquarters, hospital, sultan's palace, church. 
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•nd revets) other buildings might be used for billeting. Sea- 
pUne. could land .nd uke off ,n jolo H.rbor. an emergency 
airplane landing field was located near the city. 

(fi) Pori IsaJuits. At least 3 first-class bertha were avail¬ 
able in 7 3 to 84 feet of water. The entrance channel is clear and 
, P 0 " “ ‘Altered from the southwest, but fairly open in othet 
directions 

There we 2 piers: the principal one. a concrete structure at 
the end of a stone causeway, had a seaward face of 280 feet and 
a depth alongside of 30 feet; and the Chinese pier, a wooden 
structure The hottom dries alongside the latter at low water 
There were no cargo handling facilities Fresh water was piped 
to the pier. 

A cargo shed on the main pier and warehouses in the town 
had a capacity of 30.000 tons of cargo 

A small marine railway capable of handling launches up to 
MMeet and 2 small machine simps for minor repairs were avail¬ 
able. 

Privately owned gasoline launches and native hours, but no 
tugs or lighters, were located at Jolo. 

(2) Vihtgti. 

The 9 coastal villages of the sector were minor ports used as 
shipping points for lumber, copra, and rubber companies. 

(a) Gtnatl Italian There were small radio stations at 
Siasi. Bangao, and Cagayan dc Sulu, a telephone system on Bui- 
lan Island and a few small hospitals and dispensaries were scat¬ 
tered throughout the sector. Siasi had a small electric power 
plant and a fair seaplane anchorage Billeting facilities were lim- 
ited. 


(b) Pori Italuai. Tablh ] • 3 lists facilities available at 
the 9 villages. 

E. Northeast Borneo. 

The few towns in this sector were commercial and administra¬ 
tive centers and. with the exception of Beaufort, were ports 
Most of the natives live in villages or ktmpongi, generally lo¬ 
cated along the rivers on the seacoast. 

(I) J 011 tllom. 

With a population of 4.394 (1931), Jesselton was the chief 
port on the west coast of British North Borneo and the northern 
terminus of the State Railway. It was the focal point of the best 
road system in Borneo and a center of agriculture and rubber- 
growing. 

It) (itntrtl Italian. Among the facilities at Jesselton 
were the following: 

A public water supply lysiem with a reservoir which supplied 
34,330.600 gallons in 1939 
A radio sranon. 

A dieael-powered electric power plant AC and DC. 366KW, 
230 volts 

An automatic telephone system within the town, connecting 
with long distance lines to many interior points 
Overland telegraph lines to Beau fuel. Tenom. and Mempafcul 
A well-equipped 66-bed hoapiral 
An see plant 

Two garages and the Stare Railway locomotive repair shop 
Ample billeting and warehouse facilities. 


Tablb I . 3- 

K)RT PACIIITUB OF MINOR PORTS OP THE SULU ARCHIPELAGO 


VitXAoa 

Isabela 

IVet Holland 


Kulihato 

Point 

Oamuan) 

Tandu 

Bato 




Dtmi 

AtoNosma 


Mask* 

Ilea os Wiltsr 

Pun oa 
Witts r 

lx roars 

R««ins fot 2nd dais vrasek pro 

Wharf wuh 200* berthing 

18' to 29* 

Lumber 

teettd eicept NE 

space Fresh water Small pier 

12 ' 

General 

Well-sheltered but sire petmits 
only small vrtaeli 

What, 313' long Fresh water 
piped bur capacity small Wharf 

17' to 29* 

Lumber 


33' long 

6 ' 

Cietrral 

Exposed to N. NE. and E 

Pier 40' long 

21 * 

General 

Fair shelter. 11'to 32’depths 

Stone mole 

6 ' 

Ge octal 


MANIKIN), 

f.tittnin 

70.000 feet of lumber per hatch 
per 24-hour day No estimate 

300.000 feet of lumber per 24 
hours 

No ntunatr 
No estimate 


No estimate 


Siasi 
Bangao 
S, TangLa, 


New Batu 
Batu 


Mil-channel, in depths 36' to Government wharf 47' long 20* 


Fresh water piped 


Excellent shelter bur limited Wooden pier 30* lone 
space 22* to 42' depths * 


Open 


1937 


18' 


Concrete wharf. 98' long. 63’ |i 
wide 


*5.2: E* " Ssf p, "‘ ,n ^ in 


Cagayan de Sulu Small land-locked harbor An- P.er .ids ,31' of bcrth.ng ,3' 
chorage outside in 34’-66' space 
depths. 


General 

General 

General 

General 

Copra 


No estimate 
No estimate 
No estimate 
No estimate 
No estimate 
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(*) Port Ionium The harbor. partly open to the north 

and about 2.400 fee, wide of! p«end.^ ^ 

up co 7.000 coca Dcedgmg a necessary to 
Fauly Kcurc anchorage for 30 or 40 vesoel, can be had . 


depdu 


The only pser was a reinforced concrete. L-shaped structure 
providing berthing space of 328 feet. »«h depths of 18 to 26 
feet alongside. Theperw, elettnraliy lighted and there .ere 
several cranes with capacities up to 20 tons Railway track. ran 
to the pier There were also several small docks, dry alongside at 
low water 

Three warehouses at the pm had a total floor area of 67.300 
square feet. 

Boiler water was piped to the pser with conneenons at each 
berth .Maximum Bow was 13 tons per hour 

Fresh provisions were plennful Deck and engineering uqv 
plies were available in Iirmred quantines. About 7.000 g.lloo. 
of gasoline were kept on hand ui drums and urn 

There were no ships repair facilmes but the railway shop 
was available. 

Discharge capacity a estimated to have been about 340 short 
tons per day. 

(2) WtU. 

The largest town (1931 population. 13.723) and ch*f port. 
Sandakan was also the capital of British North Borneo It pro¬ 
vides a good emergency seaplane alighting area and anchorage 
(a) GmirjJ fnUutu The important facilities were as 

follows: 

A tad*> airgraph wanna of 21* K* 

A wesm ekciric j.>»rr plan.. 3 phaar. faOcyck. TOO KW ai 
110-220 viills 

An automatic triephunr syutm w.tfc 200 subwnbm 
A waterworks sywrm supplying . daily maumum of 1*0000 
gaU.HU iJ Aimed and sm.I.ani warn 
An kc and aerated warn plant 
A closed sewrrag* lysrem 
A wrU-equipped 90 bed mp.nl. 

Eitensive billeting faolum 

Two warehouaes for storage. mailing about 12WO aqssare levs 
uf area. 


<t) Port tnUum The harbor gives excellent shelter and 
has room for about 40 first-class berths in depths of 30 to 34 
fret A bar acroaa the entrance has limiting depths from 8 to 
30 feet at low water. 

There was only I important wharf, the property of the 
government. It was substantially built. 450 feet long. 44 feet 
w ide for a length of 225 feet, and had a depth alongnie of 19 
feet at low water. The wharf had electricity, a water hydrant, 
and a small narrow-gauge railway nearby. Twemy foot wide 
asphalt roads connected with pomes several miles around, and 
I rood ran for 17 miles into the mtrnor A narrow-gauge rail¬ 
way for timber ran 8 miles into the jungle 

A second pier had a depeh of II feet at the head and was 
equipped with a 15 ton fixed hand crane 

In addition, there were 4 small jetties, privately owned. 

There was a patent slip belonging to the British Borneo Tim¬ 
ber Company, 400 feet long, with a cradle 150 feet long, draft 
on keel blocks of 5.6 feet forward and 10.6 aft. and hiring a 
lifting power of 500 tons. 

A small shipyard and foundry could build lighten up to 100 
tons displacement 


Food supples could be obtained in small quantiles. Eng. 
*rmg and deck supples were obtainable A stock of 160.000 
gallons of gasoline was maintained 

Tmenry-six lighten with a total capacity of 8,000 tom were 
available for loading shipa anchored in the stream 

Tbe discharge capacity is estimated to have been about 450 
short eons per day. 

IH Umgkrt (Tmrkrn). 

TTse was the pon for exporting the petroleum product at 2 
nearby fields The 1930 population of the town was 11.589; of 
the district. 13.398. Food was almost wholly imported There 
was an airfield and a seaplane alighting area 

(a) GrnrrJ fnUum Most of the facilities in the Lingkas 
area were owned by the oil company. Among them were: 


•yuem (.-meeting various pans uf ihr ml Mdi 

hopes] of 120 bed. 



and repair shop ai the Pamuman od Arid 
nation which provided water /non a itream for 
than drinking Drinking water was obtained by ram 


Aa tet plant and disnUery 
A narrow gauge railroad cor 


Lingkai with the Pamoeuan 


Good roads .nonetted wnh (he airfield and wuh the cnl Mis 
Billeting facilities were ve 


(*) Port tmUum. The harbor was secure in all weather. 
There were reported to be 12 to 13 berths (1,800 feet) in 42 
feet of water and many berths in 24 to 30 feet. An anchorage 
nonh of Lsngkas could accommodate a large number of destroy 
en oe submarines. 

There are 2 piers, as follows: 

I T head pier. 1,030 liti lung with low.wain depeh ai head 
of 30 feet Pm was 6 fen above wain ai high tide Wain was 
piped oe with . 3-inch connection Two 6 inch an! one 4 inch 
faef od hors with standard failing, connected with the oil held A 
good road. 3 miles long, led to the cl held. 

I T head pm. 1.362 feet long with a low water depth of 33 
ten along face Pm wa. 6 feet above wain ai high tide Water wa. 
pped on wirh a 3 inch connection Two t&mch and one 6-inch 
fuel oil Imev with standard failing, connected with the oil held. A 
narrow gauge raUnwd. laid onto the per. led m ,he oil fields A 
lO-ma crane was mounted on track. Beat homing gear was 
capable of lifting a 30foe bunch. 

A floating crane of 13-ton capacity was mooted between the 


There was an oil rank farm close to the shore and a ware¬ 
house. 60 feet long, was built at the end of the north pier. 

A pump house on the north pier could supply salt water for 
fire fighting 

No gasoline was produced at Tarakan The maximum dis¬ 
charge rate for fuel oil at both piers, working simultaneously, 
was 7.200 pounds per hour. The south pier alone could dis¬ 
charge 4300 pounds per hour Discharge was by gravity, forced 
feed, or both 

Food was available in small quantities. 

The only repair facilities available were at the oil field ma¬ 
chine shop 

The discharge capacity for general cargo is estimated to have 
been about 225 short tons per day. 
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(4) V'UUgtt. 

There were 9 coastal village* of local importance and I 
inland town, Beau/on. was an administrative headquarters and 
the center of a rubber and sago-producing area. All of the coastal 
villain had lome minor port facilities, including I or more 
small piers. 

Kudat, a livestock center, had a radio station, telephone and 
telegraph interns, a submarine cable to Singapore, a water sup¬ 
ply system, and a 28-bed hospital. 

Tanjong Batu was connected by a railroad 3 miles long with a 
manganese mine. 

I jihad Datu. a tobacco and copra shipping point, had tele¬ 
phone and telegraph connection with Sandakan. and a 10-mile 
long light railway led to a tobacco plantation. 

Tawau, the center of a large trade in rubber, coconuts, live¬ 
stock, and timber, was also the headquarters of a large-scale 
runa-fishing industry. There was a radio station, a telephone 
system, and a civil hospital. 

Tanjong Selor, Tanging Redeb, and Benoa Ikru had radio 
stations. 

F. Northern Celebes sector. 

The Minahasa region around Manado is densely populated 
with numerous villages and several large towns. The remainder 
of the sector is latgcly unexplored wilderness with no towns and 
a few primitive widely scattered villages 

(I) MmhoJo. 

The largest town in the Celebes Sea area (1930 population, 
27,344), Manado was the commercial huh for the Celebes. 
Sangihe, and Talaud Islands, and part of the Moluccas Although 
\H(, vessels with a total tonnage of 1.873.000 visited the port in 
1939, there were no docking facilities and the vessels were serv¬ 
iced by pruus. Motor roads connected with important places in 
the surrounding area There was a landing strip, connected by 
toad, 32 miles south, and another was under construction by the 
Dutch. 7 miles east. There was a seaplane stop on the K N.I.LM. 
route at Uke Tondano. 

(a) GtntrJ Among the important facilities 

were the following: 

A tadio nation, call letien PKY 
Submarine cable io llalikpapan and Java 
Telegraph line to Ternate, Gorontalo. aid Kema 
A local telephone lyatem 

An electric power plant wnh 3 d.rtel engine, of MX) horiepower 

each, lighting 10 m.let of streets 
A municipal water system with 14 mile, of pipe, serving 1,491 

private consumers. 113 services and plants, and 40 public hydrant. 

The total distribution in 1939 was 37.000 cubn meters. 

A modern. European .carted hospital of 124 beds. A military 

hospital of 8 beds A mission hospital, and a leper asylum. 

Billeting facilities mere extensive 

(*> For/ l*cililiti. From December to February the an¬ 
chorage in the open roadstead was unsafe and Kima, to the 
north, and Kema, to the south, were used instead. A basin for 
praus. w ith a 210 -foot wharf, was used by unloading craft draw - 
ing no more than 6VJ feet The basin was served by a I-ton 
crane. 

There were 2 small shipbuilding and repair concerns. One 
had 3 slipways for 200-. 100-. and 30-ton vessels, a repair yard 
workshop, a carpenter shop, and a smithery. The other had a 


200 -con Slipway, a fitting and turning shop, a carpenter shop, 
and a smithery. 

The government maintained a small wrecking tug. There 
were also 24 lighters of 4 to 13 tons capacity and a steam water- 
boat of 18 tons capacity. 

Warehouse storage space totalled 40,000 square feet. 
Storage areas for gasoline had a tocal capacity of 430,000 
barrels, and for diesel oil, 2,100 barrels (1936). No pumps 
were available, but a portable pipeline was used. 

(2) Goronuio. 

The second largest town of northern Celebes (1930 popu¬ 
lation. 13.603), Gorontalo was the trade center for the Gulf 
of .Tommi area. Although 483 vessels of a total tonnage of 
394,000 vuited the port in 1939. port facilities were poor. Uke 
Limboto was a seaplane stop of the K.N.I LM and the Dutch 
had planned a landing strip which may have been built by the 
Japanese. Good roads connected with localities as far away as 
23 miles. 

<*) GfutJ ImUiIui. Facilities at Gorontalo included the 
following: 

A radio station 

, A local telephone lyiiem 

Telegraphic cable to Kema. 

An overland telegraphic connection wich Koeandang. 

An rleciric power plant with a 400 horiepower diesel engine 
A government hoaputl wnh 44 beds 

(A) Pori Idtihiiti. Anchorage in Gorontalo Bay is poor 
because of great depths, confined space, and strong currents The 
river is navigable only by the smallest craft. Urge vessels tied 
up to mooring buoys in the bay and were serviced by lighters 
which unloaded at the small wharves on the west shore 
Lighters were available, but no tugboats. 

Minor motor repairs could lie done at an automobile repair 
shop which had welding equipment and a lathe 

Storage facilities consisted of several warehouses of the 
steamship company and oil and gasoline storage installations of 
the Shell Oil Gimpany. Capacities are not reported. 

{)) TomUm,. 

The chicl inland town in Minahasa (1930 population. 
13,007), Tondano was the center of an intensely cultivated tc 
gain and was use,! as a health resort by Europeans. Two motor 
toads connec t with Manado by different routes. Facilities included 
a radio station (PKL, FNL), a government hospital, a mission 
hospital with 36 beds, a school, and a hotel. 

(4) VUUgti. 

Villages of local importance include the following: 

Tolitoli. a minor port, had a tadio station, a small water system 
and an emergency landing place foe seaplanes 

Koeandang (Kw.nd.ng), a minor poet, had road connection 
and repined telegraph and telephone connection with Gorontalo 
The Manado-Balilt pa pan cable landed hete 

Amoetang. a minor pon. haa a topline alighting aro and had 
fv«d connections with Manado and with Uke Tondano. 

Tomohoo. an interior village, had a modern 130 bed hospital. 
*“•*•.0“ L* 1 " Tondano, was the sue of the Dutch Air Line 
•eapline base and the IXtch naval .eapj.ne hue was norby. A 
landing strip was 3 miles southwest. CooJ roods led to the landing 
strip atxl to Tondano 

Tal.se (Tablet), a minor port, was a mall coaling station 
l ighter, could supply 200 tons per day There was an emergency 
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Manado. A second important road 
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/5. Transportation and Communi¬ 
cations 

No portion of the Celebes Sea region haa a well-developed 
.yuan oi transport.!.* or commumcatoe* Thr area* hew 
wn«l are the Philippine* Bmuh North Borneo, and p«iom 
oi Northern Celebes. Mindanao and thr Minahasa dutno oi 
Northern Celebes have good road system* and 123 miles oi 
railroad rant in British Noah Borneo. In /central, however. land 
route, are undeveloped, and war,, is by far the more important 
mean, of traniportation 

The 60 radio station* m the region. (onermrated largely m 
Mindanao. Sulu. and Brituh Noah Borneo, constituted the 
principal mean, oi rapid communication Rudimentary tele¬ 
graph and telephone systems in Mindanao. Br.tuh Noah Bor¬ 
neo. and Northern Celebes connected the chid one. with their 
hinterland. Five submarine cable, linked para oi the rrgon 
with neighboring area.. ( Fk.I’RI . I - I tol-4> 

A. Traniportation. 

(If RstlroaJ,. 

The State Railway of Brituh Noah Borneo •> the only com¬ 
mon carrier railroad in the Celebei Sea region It ha. a total 
track length oi 123 mile* a oi meter gauge, and rum from Jet- 
•fltoo to Tenom vu Beaufort, with branches from Tenom to 
Melalap and from Beaufoa to Vann All ocher road, in thr 
region are light railway* including the ihoa marine railway, at 
the ma/or port* numerous logging railway* an abandoned coal 
mine line, and a Drcauvillc railway terving the Tarakan oil 
field. 

(2) RoaJi amj I,till. 

The tuge of development of the land route, vane, from lec¬ 
tor to lector within the region Mindanao ha. the best intern 
with 2.176 mile, of improved road* of wfuch the best are on 
the noah coaw. in the Bukidnon and Cocabato valley* and in 
the Davao regun. Halmahera ha. no road* but many footpath, 
and iome bridle paths and cart track. The Sang.be and Talaud 
Islands are well supplied with road* which the Dutch cl an died 
a. "secondary." In the Sulu Archipelago. Banian liland. Tawi- 
taw, I,land, and Cagayan Sulu Wand have 1 road each; Jolo I. 
land ha. an etrrmivr network of gravelled, macadam, and coral 
rock-surfaced road*. All the aland, have numerou. trail. Brituh 
North Borneo had MO mile, of road, and 640 mile, of bndic 
path* in 1941; the »nt coaw vra» much bettet Mpplied than 
the eait coom. The only road, in Dutch Borneo were on Tara¬ 
kan liland; footpath, were the only means of land trampoa on 
the mainland. Northern Celebes u comparatively well supplied 
w ith road, and footpath* with the main road, concentrated in 


(if U’sJrr Irani port. 

VeweU of the Konmklijke Pakervaart Maaochappij (Royal 
Packet Navigation Co ) paid regular call* at port, in Halma- 
ha* the Sangihe and Talaud Islands. Dutch Borneo, and North- 
on Celebes Ocran gomg vewel. called at Zamboanga and Da- 
vao in Mindanao, the bulk of the aland’, trade, however, was 
earned by intrruland ueamer* which made irregular .top. at 
a number of other smaller port. Much of the coaual trade «ai 
earned on by launch-rowed barge, and prau*. The Sulu port. 
w«t connected by mama with Mindanao and Singapore. The 
' P om of British Noah Borneo were served by the Strait. 
Steanuhip Company and the Sabah Steaimhip Company, at well 
*» by ocher. 

Inland wata transpoa was not retentive in Halmahera or 
the Sangihe and Talaud Wand* where her. at the rivet mouth, 
and iwift currents made naviganoo difficult lor all but small 
pram In Mindanao, however, the 2 large river lywcmi (the 
Aguun and the Mindanao) are med attentively for inland 
traroport The met. on the aland, of the Sulu Archipelago arc 
thoa. bur used wherever puuiblc became of the scarcity of 
road. The liven of Borneo were the region’, main route, of 
travel and trade Travel by inland waterway, u relatively unim- 
ponant in Nor th ern Celebes, except in the lake, of the interior. 


(1) RaJio 

There were about 60 radio station, in the Celebes Sea region. 
conKituting the chief means of rapid communication. The »ta 
non. in the Nether land. Eau Indict portion were owned and 
operated by the government, with headquarters in Java. Only 
the Toodano moon may have ban of the broadcatt type. The 
nation, in Mindanao and Sulu were almost all operated or con¬ 
trolled by the Bureau of Pont to supplement the telegraphic 
None of them »at of the broadcast type. N'otth 
6 radio-telegraph stations; the 1 at Sandakan wu 
, communicating with Hong Kong and Japan 

(2) Trie graph. ulephone. amJ ,uhmarin, ,ahU. 

The only telegraph and telephone network, in the Dutch 
poamo of the Cclrbe. Sea region were in the Minahaw Du 
tret of Northern Cclebet Submarine cable, connected Tcrnatr 
with Kcma and Merudo with Balikpapan. The northern coastal 
town, oi Mindanao, from Gingoog. Miami Oriental, to Kan- 
punan. Zamboanga, were connected by telegraph. Another line 
mended southward through Dansalan and MaJabang to Coca¬ 
bato The tysrem was supplemented by radio-telegraph and tele¬ 
phone Mindanao had no overall telephone tyttem. but a num¬ 
ber of provincui line, and local systems uipplementcd the 
radio and telegraph facilities The only telephone line, in the 
Sulu Archipelago were on Banian and Jolo islands. The 2 
submarine cables in Mindanao connected Muamis with Titunod 
and Bahangan with the aland of Negros. British Noah Borneo 
had 700 miles of telegraph lines making up 1 main line and a 
number of branches A cable connected at Labuan with the 
Eastern Telegraph Company submarine cable to Singapore. 
There woe alio 12 telephone exchanges. 2 of which, at San¬ 
dakan and Jcsselton. woe automatic. 
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16. Resources and Trade 

(Figures I -1 col-4) 

A. Food resources. 

No surpluses of food exist in ihe Celebes Sea area, which pro¬ 
duces qualities barely sufficient co feed ihe local population 
and has hern obliged co import food from other pans of south 
ern Asia. The staples of the native diet are rice, corn, sago, tuber- 
tables. and nuts, some of which grow wild. Food crops were 
ous roots, and hah. supplemented by many tropical fruits, vege 
grown on small plots of land; the few large plantations in the 
area were devoted to crops for export. A imxlrrate amount of 
livestock was available throughout die area. Most cattle were 
used as beasts of burden. Goats were common in Mohammedan 
villages and pigs in non-Mohammedan ones The carabao was 
used both for food and as a beast of burden in Mindanao. Fish 
were plentiful and a more important source of food than meat, 
ranking after rice. corn, and sago as a staple. There were ice 
factories on Jolo Island in the Sulu Archipelago and in northern 
Celebes, British Borneo, and Mindanao. British Borneo had sev- 
eral rice mills. Mindanao had the largest food processing facili- 
ties, including a Japanese tunafith cannery, a pineapple cannery 
at Bugo, and several small plants for making desiccated coconut. 
Another Japanese hah cannery was at Manado 

B. Water supply. 

The Celebes Sea Area hat, in general, fairly abundant water 
supply, owing to the heavy and evenly distributed rainfall and 
the numerous nvers and streams. In the eastern part of the Jolo 
Island group of the Sulu Arc hipelago the supply is sometimes in 
adequate. Mindanao and Sulu have a number of artesian wells 
The surface wells are generally open and unprotected, and 
sliould be Considered polluted. Natives obtain their water from 
shalluw wells, springs, streams, lakes, and rainwater catchment 
basins In some placet the natives pipe water to their houses 
from the nearest spring through a split bamboo aqueduct. There 
are a lew public supplies in the area and before the war. water 
from these could be consumed without additional treatment, but 
it IS doubted whether tlte Japanese have continued adequate 
supervision. Reservoirs, ram water catchments, storage tanks, 
etc., most frequently arc used. All water in the area, regardless 
of source, should be boiled or chemically purified. Stream water 
should he taken from a point near the headwaters 

C. Construction materials. 

Wood for construction is generally available throughout the 
Celebes Sea atea, excellent supplies exist on Halmahera and 
Mindanao Rattan and the leaves of various palms can be used 
for roofing native huts. The Japanese have recently claimed to 
be constructing a cement factory in northern Celebes. Coral 
from the shores of the entire area and basalt rock from the in¬ 
terior of Mindanao and the Sulus can be used to build roads and 
airfields. 

D. Industrial raw materials and primary processing. 

(It Mi net eh. 

Relatively small amounts of a few important industrial raw 
materials were mined in the Celebes Sea area before the war. 
Large parrs of the area had not been adequately surveyed for 
mineral deposits, and deposits in other sections had not been ex¬ 


ploited. Japanese propaganda has emphasised the discovery and 
development of a variety of minerals, particularly in Borneo 
One large uncxploited deposit of iron ore was in the northern 
tip of Sungao Province, Mindanao. Much smaller deposits were 
reported in British Borneo. A small amount of chromite has been 
mined on Dinagat Island off Mindanao. Mindanao had import¬ 
ant gold mines; silver was mined as a by-product. These metals 
were mined primitively and on a small scale in northern Celebes, 
where tome sulphur was alto produced. 

(2) Fuel,. 

Ample wood for fuel exists throughout the area. Bituminous 
coal was mined in British Borneo, Dutch Hast Borneo, and Min¬ 
danao; the production in Dutch Borneo (300,000 tons annual¬ 
ly) far exceeded that in the other 2 regions. The chief source of 
petroleum was Tarakan Island, off Dutch East Borneo, which 
produced about 4,000.000 barrels of crude oil annually before 
the war. The oil. which can be used as under-boiler fuel without 
refining, could be piped directly to ships lying at the piers. The 
Japanese have restored the field and are using it. 

One oil seepage has been found at Banasilan, in eastern Cota- 
bato Province on Mindanao, and others have been noted hi 
British North Borneo. Coconut oil is used for cooking and light¬ 
ing by natives in Halmahera. Sangihe, and Talaud 

<i) Agricullurel end mehne melerleli. 

Timber is one of the areas principal resources. Extensive log- 
ging of numerous hard and soft woods has been carried on in 
Mindanao and Borneo Gums and resins were collected in 
significant quantities from the forests in British and Dutch Bor- 
neo, the Sulus, Mindanao, and Halmahera Rublier was an im¬ 
portant export from Borneo, although international restrictive 
agreements kept production far Ik-Iow capacity. Small amounts 
were also grown on Mindanao and Bssilan Island Coconuts 
were grown for local use and export (as copra and coconut oil) 
on small native farms throughout the atea. Urge amounts of 
excellent hemp were grown on plantations in Davao Province. 
Mindanao, in other parts of Mindanao, and in the Sulus One ex¬ 
perimental cinchona plantation existed in Mindanao. 

E. Manufacturing plants. 

The only manufacturing plants in the Celebes Sea area were 
small installations connected with the primary processing of 
foods and agricultural and mineral products for export Some of 
the larger towns in Mindanao, Celebes, and North Borneo had 
small machine repair shops 

F. Electric power. 

Information on power plants in the Celebes Sea area is in¬ 
complete. Mindanao had 20 public plants and numerous small 
private plants connected with mines and sawmills The Sulus 
had 1 very small power plant at Jolo; there was another on Tcr- 
riatc Island, off Halmahera At least 2 others existed in northern 
Celebes, at Manado and Gorontalo. 

G. Commerce. 

The chief imports to all parts of the Celebes Sea area were 
cotton goods, small iron and steel manufactures, medicines, and 
some canned goods. The chief exports included: petroleum, coal, 
and timber from Dutch Borneo; rubber, timber, and copra from 
British Borneo; Manila hemp, copra, and gold from Mindanao; 
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copr. and small amounts of coflcc and rubber 
Celebes. copra and hemp (ram the Sulua; ante 
(ram Halmahcra. Sangihe. and Talaud 

H. Finance. 


(uhin*. About ’0* of the population were classified aa Chmi 
■ana in 1935. 

The Sangihe and Talaud laland* form a division under the 
Residency of Manado. wluch is in turn under the Government 
of the Great East 


Barter u a common (orm of trade throughout the area. The 
Japanese have introduced senp. usmg the names of the pre-war 
currencies of the occupmd territories, and have rned to enforce 
its use for all transaction The people, however, are probably 
hoarding the pre-war Philippme pesos and Netherlands Indies 
guilders. 


17. People and Government 

A. Halmahcra sector. (Figure I-5) 

Portugal, the first European power to control the Moluccas, 
was driven out of Tidore in 1605 by the Dutch, who obtained a 
monopoly for the entire sp«c trade In recent years, the great 
prosperity of Halmahcra diminished with the decline of the 
spice trade. 

The natives of northern Halmahera. Morotai. Ternate. Ti¬ 
dore. and Makun Islands are all of substantially identical stock, 
they are Alfoer tribes, the result of a mature of Malays and 
Papua-Mclaneiuns. The natives of southern Halmahcra and of 
the Batjan group resemble the Papuans of New Guinea The 
population of Halmahera is about 56.000; that of the o# lying 
islands u about 47.000 The northern Halmahrr.ru speak at 
least 13 mutually unintelligible languages of non-Malayan 
stock; the 7 or more languages spoken throughout the rest of tlv 
island are of Malayan stock. Tcrnatcan u used as a /n{u ft**** 
Malay is known only in the harbor towns of Halmahcra. but is 
fairly widespread throughout the off-lying islands 

Most of the Halmaher.ro are pagan, but Chrnrianty and 
Mohammedanism have made some advances in the coastal re¬ 
gions Mohammedanism is predominant in most of the off lying 
islands, except in Morotai. where the [ugans are by far the larg¬ 
est group. 

The natives of this sector are inclined to be surly, irritable, 
and laiy. All villages can supply male earners; some expert 
boatbuildcrs are available in the coastal areas 
Administration of Halmahera and the off-lying islands eras 
vested in the Annum Resident at Ternate. who was responsible 
to the Resident of the Moluccas at A robot na. and ultimately to 
the Governor of the Great East at Makassar The territory of 
the North Moluccas was divided into 2 arras. I under the 
direct rule of the Netherlands Government, and the other under 
the nominal rule of the Sultans who cooperated w«h the 
Netherlands Government. C Wro Um n and Gizjfbrbbtn were 
administrative officers of subdivisions in the rerrmxes under 
direct rule. The natives' attitude toward both the Dutch and 
Japanese is probably passive, although the old nobdity of Ter¬ 
nate may resent Dutch usurpation of their power. 

B. Sangihe—Talaud sector. (Figure 1-5) 

The natives of Sangihe resemble those of Mmahasa in Cele 
bes; the T.lauders show some physical difiereoce*. The people 
of the islands, which are overcrowded, are timid and modernise, 
and reluctant to serve as hired labor. They live by agriculture and 


C Mindanao sector and Sulu Archipelago. (Figure I-6) 

There are ar least 20 different ethnic groups in the Mindanao- 
Suhi area, of which 13 are pagan. 6 Mohammedan, and I Christ- 
un The groups are chiefly Indonesian and Malayan; a few are 
Negntoa or are intermixed with Megritoa. The pagan groups 
show linie cultural ot political unity, the Moroa. on the other 
hand, have many cioac cultural bonds stemming from their re- 

S*w. although they lade a national consciousness The Chris¬ 
tian Vuayas form pan of the general Visaya group of the cen¬ 
tral Philippines, which a the largest and moat powerful cul¬ 
tural and political group in the Islands 

Moat of the natives near the coasts have had contact with 
foreigners, and many of them have been employed as ordinary 
laborers on plaruaimns The Bagohos. Bilaans. Bukidnoos. La- 
naoa. Samals. Subanoa. Solus, and Visayas are all potential 
sources of labor, the Vuayas on the nonh and cast coasts will 
probably furnish the best laborers. Many workers are indifferent 
and unreliable, while the religious beliefs of the Moros some¬ 
times interfere with their doing certain types of work or work¬ 
ing at let hours Consultation with the headman of a ink. the 
town mayor, or memkrs of municipal governments should 
serve to provide sufficient labor. 

The large Japanese population around the city of Davao, in 
Davao prov ince, which the Japanese now claim to total 30.000, 
was strongly disliked by the natives of Davao, who massacred 
many groupa of settlers 

The 10 provinces of Mindanao are classed as regular < Miss- 
mu (kodental. Misamu Oriental, and Sungao) and “special" 

< Aguaan. Bukidnon. Cotabato. Davao, Lanao, Sulu. and Zam¬ 
boanga). Special' provinces are much more subject to the 
close and direct scrutiny of the centtal government than the 
regular provinces and leu entitled to the suffrage and to the 
election of then own officers The ultimate aim u to transform 
all provinces into regular provinces. The Secretary of tk In¬ 
terior in tk Philippine Cabinet u responsible for the supervi¬ 
sion of all provincial and local governments in tk Philippines 

Internal dissension in Mindanao and Sulu has stemmed large¬ 
ly from the fact that tk Filipino groupa. chief of which arc the 
Visa)* and Tagalogs have kid most of the important official 
posts m the government, to tk exclusion of tk Moros. Tk 
Moros lack sufficient education to k able to play an important 
part in the government, and sufler from profound splits within 
their own groups 

D. Northeast Borneo. (FIGURE I - 5) 

The Dutch and English established footholds in Borneo in the 
seventeenth century, and extended their influence in tk course 
of tk eighteenth century. Borneo remains one of the least de¬ 
veloped parts of tk East Indies. The inhabitants fall into 3 mam 
group*: the Klamantan. in British North Borneo; the Bahau. 
in central and east Dutch Borneo; and the Punan, in the moun¬ 
tains and deep forest of central Borneo. Of the 530,000 people 
m Northeastern Borneo, about 84% (450.000) are natives. 
11% Chinese, and 5% other Asiatics and Europeans. 

The business language in the coastal towns is Malay, which is 



■bo «hc chid language taught in schooU The tribe* continue 
to speak their own tongue* 

The majority of the native* are pagan The moat important 
Christian missionary work has been the establishment of school* 

It has been necessary to import Chinese and Javanese laborer* 
for work on rubber and tobacco plantations; of the 15.500 la¬ 
borers in 1959. 7.000 were native*. 6.000 Chinese, and 2.500 
Javanese Native* were employed as unskilled laborers on rub¬ 
ber estates, oil held* and at cutting timber Ocher native* were 
engaged in small-scale agriculture The Dusun are consdered 
good workers, although not so steady or reliable as the Chinese 
About 50.000 males were available in the South and East Divi- 
sions residency in 1959 The native* stay clow to tribal centers 
and are unwilling to remain away from their homes for more 
than 6 months at a time 

British North Borneo was administered by the British North 
Borneo Company. A Governor of the island acted under the 
authority of a Court of Director* in London, assisted by a Gov 
ernment Secretary and a Civil Service scad of 60 men Dutch 
Borneo was one of the Outer Territories in the Netherlands East 
Indie* governmental organization. Three of the 8 subdivisions 
included in this study were native-ruled, although the capital of 
each subdivision was ruled directly by the Dutch. TV Japanese 
have tended to retain tV old boundaries Natives courts cumsc 
with British and Dutch courts in Borneo 


and yellow fever are widely distributed in the territories border¬ 
ing on the Celebes Sea Consequently, malaria is the principal 
health problem and the first of tV diseases of special military 
importance. TV disease is extremely prevalent throughout 
Halmahera. SangiV. and Talmud, but no details are available. 
Malaria in rV Philippuses is a disease of rV foothills and is 
transmitted neither in tV c oastal plains nor in the mountains 
Effort* have been made in Mindanao and Sulu to control the 
disease, but since tV malarial mosquitoes here are stream breed¬ 
er*. oiling has proved ineffective Malaria control in Borneo and 
Celebes has been simplified somewhat by tV fact But tV vec 
too are ground breeder* and do not deposit their larvae in 
plant* coconut shells, or small artificial containers Black water 
fever occurs in Mindanao and Sulu bur is known to be rare TV 
nest important diseases are typhoid fever and other intestinal 
disease* Bacillary and ameb* dysentery are common in Halms- 
Vra, as well as m North Borneo. Dutch Borneo, and Celebes 
Acute outbreaks of amebiasis were reported from Tobclo and 
from Dtailolo at tV end of 1957. Dysentery is said to V com- 
moo on SsngiV and Talaud. Typhoid fever a prevalent through 
out tV Philippine Island* bur few cases are reported from North 
Bornro In Dutch Borneo and Celebes tV disease is definitely 
common This ts largely due to inadequacies in tV drinking wa¬ 
ter supplies and sewage system* Paratyphoid fever and many va- 
rirt** of salmonella infections have been reported from many 
areas in the Netherlands Indies Bacillary dysentery is by lar tV 
moat important enteric infection in tV Philippine*. It is said that 
tV case* are largely sporadic but unsafe water and food supplies 
augment tV possibility of outbreaks Amebic dysenteries occur 
much less frequently but cause much illness TV third group of 
disease of special military importance are tV venereal diseases 
Only in Halmahera are syphilis and gonorrVa infrequent. In 
rV Philippine* gonorrhea isthemosr prevalent venereal disease 
and will prove to be a tenons problem for military forces there 
In Bornro gonorrVa rates as high at 80* have been reported 
m some areas Syphilis is fairly new but is spreading rapidly. 
Oxasional cases of chancroid and granuloma mqumale are en¬ 
countered In otKS the races are higVr than in rural arras 
Rakeraial diseases constitute tV fourth group, though little 
information it available on its occurrence in any sector. TV 
only definite knowledge it that flea-borne murine typhus and 
tack-borne scrub typhus do occur in tV Phihpp.net Although 
there are no specific data or scrub typhus in rV area, its presence 
should V strongly suspected TV current army typhus vaccine 
does not protect against it. Another disease, dengue, occurs 
abundantly in all parts of tV area. It produces a low mortality 
rate but a high noo-elective rate and readily disables an entire 
army. Also. tV respiratory infections are an important source of 
trouble throughout tV islands. Influenza, bronchitis, bronchi 
pneumonia, and lobar pneumonia are all quite prominent. Lobar 
pneumonia is one of tV most frequent causes of death in tV 
Nrthetlands Indr* Careful hygienic measures h»vc not been 
able to stamp out tV dangers of pneumotua on tV large plan- 

In Bus area, as in other tropical countries, skin diseases are a 
magx affliction Scabr* Dhobr itch, and common fungus in- 
fcctioos art prevalent. Impetigo a often seen in HalmaVra 
Tinea albigena is frequent and is localized in the palms and on 
Br sole* EpaJermophytons occurs and is highly communicable. 
Prickly heat often bothers newcomers more Bian natives. Red 


E. Northern Celebes sector. ( Ficum 1 - 5) 

A confederation of tV 4 largest tribes of tV northeastern 
(cnintula of Celebes, the Tumbulu* Tomes*. Tontemboara. and 
Tondano* was created in tV seventeenth century for mutual 
protection TV Mmahasans requested Dutch aid against the 
Spanish in 1679. and have ever since remained friendly toward 
the Netherlands 

TV entire sector is inhabited by peoples of mixed ancestry 
TV Mmahasans. tV largest group, are distinct from tV otVr 
ifibct, and are said to have a strain of Javanese and a fair amount 
of European Wood TV tout numVr of inhabitant* m tV area 
is believed to V under 700.000. TV coasts are fairly well pojwi- 
lated; tVre a re relatively few interior villages 

Malay it generally comprcVnsible throughout tV Celebes 
sector. Natives who have attended high school know nme 
Dutch, and a few probably know English 

Christianity is tV most important religion in Miruhasa. 
wVre 266,000 of 292.000 natives were Christum in 1955. 
TVre were less than 5.000 Mohammedan. A very small num- 
her arc pagan 

TV best laborers in tV area arc tV Boeginese and South 
Makassarese They are usually obtained at Makassar Many 
Minahasan boys become clerks or join tV army. 

NortVrn Celebes falls wuhin tV Territory of tV Great 
East, whose capital is at Makassar Manuk* Residency none of 
6 within tV Territory; tV Residency contains 5 do mom and 
12 subdivision* A Urge pan of tV Residency a under indirect 
rule of tV Netherlands Government. TV sector probably con 
tains many pro-Japancse. as well as pro-Dutch, move* 


IS. Health and Sanitation 
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bu * dcrmitms if often an intolerable annoyance 
myusu a common. 

There are ocher diseases which might become military prob¬ 
lem. though [hey haveno. been encountered a, ,he are* | D w . 
cenc yean there have been no cun of cholera or olae.* 

Yellow lever ha. never occurred inanyofthn territory, 
the vector oI the due**, aedes aegypo. „ found throughout 

There Me ocher -Incase*. not of parocular military importance 
but likely to .fleet mall number, of troop. The first ofihrse 
it tuberculo.it which a prevalent in the are. in all form*. .nd 
rank, u the single greatest cause of death It ■ not believed that 
thi. disease will be of great military significance for well selected 
white personnel Also. worm infections are extremely common 
throughout the Philippine*. ascanasu and tnchunaM being the 
m°“ P fcv,llcn t fornu Hookworm disease a endemic The com 
birution of hookworm and malaria a dreaded especially because 
of the re.ult.nt icvcrc inemu Filanata ha. been oUerved m 
the Philippine (.land.. North Borneo. Sangihe and Talaud. and 
Halmahera Schiiioiomuui due to Scbuioiom* upon.** oc¬ 
cur. in Northern Mindanao. Yaw. n prevalent throughout the 
area, though it u more common in lowland than a mountain 
district*. Eye diseases are alio commonly prevalent in the are* It 
i. estimated that in Celebes alone there are at lean 10.000 per¬ 
ron. who are blind or nearly to. The loaa of vision u rue to trad* 
oma. gonococcal ophthalmia, and syphilitic uveitis leproay » 
extremely common. Other mucellancous disease* are unaJlpox. 
diphtheria and tetanus, common in Borneo and Celebes, and 
mea»les. Malnutrition and beriberi are common because of the 
gtcat poverty of the natives 

B. Water. 

In general there is an adequate supply of water available in 
all pan. of this area except rhe eastern pan of the Jolo Island 
group of chc Sulu Archipelago when che uipply u sometimes in¬ 
adequate. All water should be regarded as potentially dangerous 
and should be boiled or chlorinated before use Container* 
should be kept clean, and ct made from local water suppln 
should not be used for drinks 

C. Sanitation. 

In most of the area, excreta are disposed of directly to a 
stream, to the ocean, or to the roil In pans of the Sulu Archi¬ 
pelago. houses arc built on stilts and all wasre materials are 
dropped through holes to the ground below. In the Philippines 
a campaign was carried out for the provision of bored hole la¬ 
trines and in 1937 it was estimated that there was 1 such latrine 
for every 8 perrons. No reliance should be placed on the avail¬ 
ability of any sewage disposal facditres. Because of the preva¬ 
lence of enteric diseases, special attention must be paid to the 
careful disposal of sewage by approved methods in order to safe¬ 
guard against pollution of water and soil and access by flies. 


pan of the curative medscal work was undertaken by mission 
hospitals and industrial hospitals in cooperation with the 
Bureau of Health The Bureau maintained 4 travelling X-ray 
units for use in tuberculosis control work A Malaria Control 
Field Labo r a to ry had headquarters in Bulacon Province. Luton, 
and Malaria Control units wrre located in the prov inces of La 
guru. Pangasman, and Isabels with subunits m ocher provinces. 
The medical facility* and the public health program of North 
Borneo were inadequate. Thu was due in pan to limited funds 
and personnel, to the difficulties of transportation, and to the 
ignorance of the native. A small amount of malaria control had 
been earned out at Jcsaelton. Tawau. Sandakan. Tcnom. and 
Krmngau The work undertaken by the Dutch Government in 
the Netherlands Inches has led to important results in many 
fields Tim u surprising since the number of physicians is very 
small The small body of medical pioneers was able to improve 
sanitary conditions to a point where life offered few special 
health danger, for foreigners 

E. Hospitals and medical personnel. 

At the md of 1938 there were 23 hospitals in Mindanao and 
m Sulu Province, exclusive of United States military and naval 
hoapuali In general the hospitals were fairly well equipped and 
able to ofler a varcry of services Public health laboratories 
mete maintained in che provinces with their facilities available 
free of charge. In every instance the hospitals, laboratories, and 
cluucs were indued fully and increased capacity was a constant 
need Almost all medical supplies were imported The only 
medicinal product available locally was tocaquinine. a new qui¬ 
nine preparation which was supposed to be very cflrctivc. In 
North Borneo in 1939 there were 4 general hospitals under 
government direction These were at Sandakan. Jcsaelton, Beau- 
fort and Tawau. The medical department maintained a system 
of dispensary operated by native dresser, which were scattered 
throughout che rural areas A special dime for the treatment of 
venereal diseases was established at Sandakan In 1940 there 
was a total of 63 hospitals on the Celebes Islands. 28 in the 
Government of Celebes, and 34 in the Government of Manado 
The larger of these were fully equipped wnh X-ray apparatus. 
surg*al instrument*, and laboratory facilities The 3 hospitals 
oo Halmahera were poorly organized, poorly built, and made- 
quately equipped In some cases even the sanitary conditions 
were unsatisfactory. No information as to hospital facilities on 
Sangihe and Talaud is available. 

There were 4.909 licensed physician, in the Philippines as of 
1 January 1940. About 90* of these physicians were Filipinos, 
and a great majority were graduate* of the 4 local medical col¬ 
leges No reports are available for North Borneo after 1937. 
but at that tune the medical staff consisted of 6 European medi¬ 
cal officer*, and an auxiliary staff of nurses, midwives, and male 
dressers In Celebes there were 41 physicians, in Halmahera 3 
public health physicians and Indonesian nurse* 


D. Public health. 

It is impossible to consider the public health organization of 
the entire area, since each sector a only a small pan of a larger 
organization The Philippine Government has made many ef¬ 
forts to improve health conditions and its success has been re¬ 
markable. At the end of 1938 there were 16 government hoa¬ 
pitals on Mindanao and the Sulu Archipelago and 2 semi-gov¬ 
ernment hospitals supervised by the Bureau of Health A Urge 


F. Food. 

In general, the natives in this area are fairly well nourished, 
although they alao suflet from the effects of inadequate nutri¬ 
tion. due either to po v erty or to ignorance. The native diet is 
made up of fish. r«. leafy vegetables, and fruit As a general 
rule. Americans and Europeans used unported foods, since lo¬ 
cally grown vegetables must be considered unsafe when cooked 
In the Netherlands Indies there are some chickens, but they lay 
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very small eggs Duck* are available in large number*. There u 
Imle surplus milk and in every instance it »hould be boiled be¬ 
fore consumption Local cattle are often tubercular, and meat 
ihould be carefully inspected if it is sued. The food applies 
should, as a general rule, be imported entirely. 

G. Insects and animals. 

Mosquitoes capable of transmitting malaria, filariasis. den 
gue. and yellow fever are widely distributed throughout the ter¬ 
ritories surrounding the Celebes Sea The J mam species present 
are the Anopheles, Aides. and Csdex. bee arc common, particu¬ 
larly in Borneo, Celebes, and Halmahera Flies are found in 
large numbers and act as vectors of enteric diseases Sandflies, 
ticks, and mites are present, though they do nor act as vectors. 
The oriental rat flea is the principal vector of plague ami is 
present throughout rhe area. Rats are numerous and act as a 
reservoir of plague. Poisonous spiders must be guarded against 
constantly. The spectacled cobra, the king cobra, and rise Philip¬ 
pine cobra are found m Mindanao and Sulu. The king cobra may 
be found in dense jungle* near streams and sometimes in tree* 

I he spectacled cobra is the most deadly, and frequently enters 
luHues in search of rats on which it feed* Kraits are common 
throughout the Philippines. Other poisonous snakes are found 
hut they seldom attack man. On Halmahera poisonous snake* 
arc rare. Crocodiles are found throughout tlse area and jungle 
animals are found on Borneo. Some fish are poisonous and 
should not be eaten. Pest, are everywhere present and will he 
great nuisance, if men aren't supplied with protective clothing. 

IV. Naval and Air Facilities 

The Celebes Sea Are* is one of the most important Japanese 
defense /.met, lou of the area would make Japanese shipping 
Unes south and southwest of Hong Kong and Formosa vulncr- 
able to Allied sea and air attacks and would cut oil source* of 
material essential to the Japanese conduct of the war. The num¬ 
erous airfield, on the island, bordering the Celebes Sea Are* arc 
vital to its defense and are important in strategic plans for de¬ 
fend of Greater liast Asia. A concentrated effort to strengthen 
and further develop both naval and air installation, in the area 
may be expected. 

A. History and development. 

TIk Japanese advance into Netherlands Easr Indies early ,n 
1912 proceeded so rapidly that no particular effort was made to 
develop naval facilities in Northeast Borneo. Northern Celebes 
Mindanao, and Halmahera. Capcureof the Smgapore and Sour*, 
bay* naval bases m February and March of 1912 fulfilled Jap¬ 
anese nctxls fo, advanced naval bases and the development of 
other installation, was confined to the most forward area, 

Until allied progress ,n New Guinea. ,n the Solomon Island, 
and in the Mar,hall, coupled with mcreu.ng.ttackson the Caro¬ 
line, and Mariannas, became a scrams threat, the Japanc* m»,n- 
tamed only very small forces in the Celebes Sea area. Since 
January, 1944. constructive activity in connection with both 
-v;l and air facilities ha, become intensive or various point, 


B. Organisation. 

(/) Administration. 

The Celebes Sea Area is under the Southwest Area Fleet with 
headquarter, at Singapore. Thu fleet u subdivided into 4 South 
ern Expeditionary Fleets each covering a defined area within 
the Philippmes-lndie*.Malaysia region. The Thirteenth Air 
Fleet u the Naval Air Arm of the Southwest Area Fleet. 

Sector E. Northeast Borneo os defined in thu study, is under 
the jurisdiction of the Twenty-second Base Force with head¬ 
quarters at Balikpapan, which is a subdivision of the Second 
Southern Expeditionary Forte. The Third Southern Expedition- 
ary Force, covering the Philippines, u based at Manila Under it. 
the Thirty second Base Force, with headquarter, at Davao, ha, 
jurisdiction over sector, C and D. Mindanao, and the Sulu Arch, 
pelago. respectively. The recently organised Fourth Southern 
Expeditionary Fleet has as I of its subdivisions the Twenty 
sixth Base Force with lieadquartcr, at Kaoe. The Twenty-,.,th 
Base Force has jurisdiction over Sector A. Halmahera. Sector B 
Sangihe-Talaud Islands, and Sector F. Northern Celebes 

It n believed that administrative control of the Japanese 
Army Air Service emanate, from Manila. Specific detail, arc 
not available. 

(2) Taciical. 

The Japanese Army Air Service is responsible for support of 
ground force,, bombing of forward allied bases, and local air 
defense. Its employment i, controlled by the senior Japanese 
held commander in the area At present in the Philippine, and 
Netherlands East Indies, excluding Sumatra, the Fourth Air 
Army is estimated to be exercising command over probably 2 
air division,. 2 air brigade,, approximately 5 air regiments, and 
(xissihly 5 independent air squadron,. 

Tlx; Naval Air Service execute, long range reconnaissance, 
submarine patrol, shipping escort, attacks on Allied surface 
vessels, and local air defense under direction of the senior fleet 
commander in the area It „ behoved that the Thirteenth A,r 
Meet now command, I a,r flotilla and approximately 7 or H a,r 
groups m the Philippine, and Netherlands East Indies cxclud 
ing Sumatra. 

f i) Disposition of fortes . 

The normal strength of tlse naval base force, in the area „ 
weak Small naval garrison, are stationed at shore installation, 
and sea forces inch* only a few patrol and mine craft and 
miscellaneous small coastal vesseb. It is difficult to arrive a, 
figure, on naval a,r strength owing to the mobility of the Jap- 
ant* air force, and the continuing development of air fuel, 
ties, Estimate, for the Philippine, and Netherlands East lnd.es 
excluding Sumatra for the first quarter of 1944. fluctuated be 
tween a high of 498 and a low of 270 aircraft 


C. Supply and maintenance. 

(!) Depot,. 

Principal naval supply depot, for fuel, munitions, and ma- 

ulit , af 0 " I M C "J*"? an ' 1 K “* <**» “ «P* f- 

aviiUhl I ' " ,r0U * h0U ' ,hc 4rw No tofanSon h 
depots' ° ,OC, "° n ° f * Kn,t «*PP'y «"d maintenance 

(2) Supply rout,,. 

Principal supply route, to and within the area are shown on 
the accompanying map. ( Figure XII - IJ 






The air ferry route from Japan lead, southwest by way of 
Formoaa and the northern Philippines to Del Monte and Davao 
on Mindanao Island, thence to Menado on Celebes Island and 
from there to delivery points in the Netherlands Indies. 

D. Naval facilities. 

Within the Celebes Sea area there are no naval bases or sta¬ 
tions which may be properly socalled Kaoe and Davao are 
headquarters of Japanese base forces but facilities at those |x>ints 
arc limited Several bays and harbors are regarded as potential 
naval bases youible of extensive development. These include 
the Wasilc-Kaoe Bay on Halmahcra Island; Dumanquilas Bay. 


Polloc Harbor, and Davao Gulf on Mindanao Island; West 
Tawnawi Bay and Tutu Bay in the Sulu Archipelago. 

E. Air facilities. 

The Celebes Sea Area as a whole is eminently suited to sea¬ 
plane operations. Moat of the islands in and surrounding it arc 
suitable for construction of airfields and landing grounds and 
many such facilities have been developed, formerly by commer¬ 
cial airline companies and. since the occupation, by the Japan¬ 
ese The following tables list seaplane facilities, airfields, land¬ 
ing grounds, and possible airfield sues in the area. 


Tasus I - 4 

SEAPLANE FACILITIES 


Suin' A 


Naui AND Ca»l»M«m CLASSiriTATtON 
I. Ttriuie 0" 46' N. 5 A A. 

127* 23' E 


2 Bern Bern 2* 23* N. ESA A 
121* 40* E 

» Bobanr Bay 0* 52' N, ESA A 
127* 41* F. 

4 Bon Island O' 33' N. ES A A 
127* 36' E 

3. Galcla Lake I* 49'N. ESA A 
127* 49- E 


6 Grom (ieelmulden ES A A 
A loll |* 04' S. 

1211" 13' E 

7 Labohe* 0* 39* N. ESA A. 
127* 28' E 


8 Lehman Island ESA A 
3* 29* N. 

123* 39* E 


9- Moeilijlc 0* 34' N. ESA A 
128“ 22' E 

10. Soldo Bay 0* 48' N. ES A A 
128* 13' E 

11. Tahoena 3* 36'N. ES A A 
123* 29* B 


Ju»r ran ol Trrnatr I off *ew Unlimited rum north 
coast of Halnuhrra south and northern 

southwest. 


0(1 northeast coast of Morotai I No data 


At ihe head of Kaoe Bay No data 

Between a small island and ihe No data 
mainland d Bnjan Island 

Near town of Cilrla on tsonh- No data 
ern peninsula of Malmshera Is¬ 
land 

Acrosa Obi Strait, '333 miles No data 
northeast of Obi Major. 


In Awanggo Bay, at Iwad of La- No data 

boelu Bay. just southwest of ihe 

town. 

In a small bay off the east coatt No data 
of Sangihe Island, 128 miles 
north-northeast of the nottheaat 
tip of Celebes Islaisl 

AtdL 13 miles can of Halim No dau 
hen. Island. 

At head of Boeli Bay. No data 


Off west coast of Sangihe Is- No data, 
land 


to Fair shelter and aixhotage, 4 
to mooring buoys and a slipway re 
ported; dispersal lot 20 aircraft, 
other facilities 

Sheltered by reefs and Tabailrngi 
Island 

Sheltered anchorage lor several 
seaplanes 

Reported as a good concealment 


Invisible from sea Best anchorage 
on east side of lake Use of buoys 
■s advued. 

Anchorage at north end of atoll. 


No details 


No details 


A hiding place on west side of 
Mordijk Atoll 

Reported hiding place. 


Open to nonhwest momoon. Piw 
and radio station available 


12 . Talawide 2* 41' N. ESA A 
123* 24' E 


Reported in a lake on S-aoc la- No data 
land at center of Sangihe Islands 


No details 
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Taw11 • 4 (Continued) 


N«MI AND CuniMNCTU 

Classification 

Location 

DfSHNSIONS 

KUtAIKl 

1 ). Tiforc Island 

ESAA 

In Uhoehan Bay on e*at corn ol 

No data. 

Maneuvering in bay no« tuuible 
Plano can he beached 

0“ 58' N. 

126* OV E 


Tifare Island. 



M. Tobelo 1* 44' N. 
128® or E 

F.5 A A 

Just north-northeast ol Tobelo. 
between Tobdo Island ml H.l- 

No data 

T*° Und ' n « *'*HW Plano can be 
beached. 



nuhera liiinJ 



15. Wssile Bay 

ESA A 

In northern pan ol K»oc Bay, 

No data 

M«etn* area ad|acent to north or 

1* 12* N, 


on nottheoit peninsula ol HaJ- 


Kiuth shore according to prevail- 

128* OH' E 


mahrta Island. 


•ng monaoon 

16. Weda Bay 0- IV N. 

ESA A 

Ju.« touih ol Weda .■ hod ol 

No data 

No detatla 

127' 52’ E 


Wed. Bay 




Smo* C MtUnjo . 

!7. 46' N S A.A In southwest part of I>avao Gulf, Four mila long. north- Bolton reef .1 middle of entrance 

25 E 2 alia north of Smiling Hill*, west >0 southeast, IV) 10 bay an obstruction. depth. 6 

m 'l« northwest ol Cape miles wide. 50 fret. mt*>ring foe 4 PBYi. sev. 

A * u,,m ' *'*1 **nd» beaches suitable lot 

(Milling out. 


IH Zamboanga Harbor 

/f a if fcv 

SA.A. 

Jum south ol town ol Zamboan 

• N« data 

Sheltered from northeast 

rrvm. 

6 M N, 

122* 05' E 


fta at southwest tip ol Mindanao 

Island 

toons, depths 6 to 50 leet. gord 
anchorage near wharf in 28 fret 





minor repairs and accommodations 

19. Hugo 8* 50' N, 
124* 45' E 




at Zamboanga 


ESA.A. 

In Macayalar Bay. 

No data 

Small craft available. 


20 Davao Gull 

7* 06' N. 

125* W E 

ESAA 

In Davao Gull. 4 mile* raw 0 1 
Samal Island 

Huns ol 55* miles in any 
direction 

limited shelter, minor repairs and 
loti. 

21. Dapitan Bay 

8‘ 59' N. 

ESA A 

West 0 1 Dap.tan town In the 
bay oil north end 0 1 west pemn- 

Runs of 2l» miles in any 
direction 

No derails 


125® 24' E 


aula ol Mindanao Island 




22. Hinatuan Bay 

8® 21' N. 

126® 21' E 

ESAA. 

In the bay west ol Httutuan 
Village on west side ol Minds- 
nao Island 

Two and one-hall miles 
east to west; ||^ miles 
north to south 

No other details 


25. Igat Bay 7® 55' N. 
I25 r 10* E 

ESAA. 

On south ode of west peninsula 
"1 Mindanao; on east arm 0 1 

Three miles notth to south. 

5 miles east to west 

No details 




Dumanqu lias Bay. 



24 Isabrla 6" 42' N. 
121® 58' E 

ESAA 

In Isabela Channel between Ma 
lamaui and Basllan Islands 

No data 

No details. 


25 lake Ruluan 

6® 41' N. 

124* 48' E 

ESAA 

Abrtut 58 miles west ol Davao 
Gull ami 45 miles north of Sa- 
tangent Bay. 

No data 

No details 

• 

• 

26 lake Lanan 

7® 59- N. 

ESAA 

Near the center ol Mindanao Is- 
land. 

Runt ol over 5 miles in 

No other details 


124® 21' E 


any direction 



27. Maiinloc Anchor site 
6® 55' N. 

122® 10* E 

ESAA. 

In the channel between Swot 
and Mindanao Islands 

Run ol 5 miles northeaw 
to southwest. 

No other details 


28. Murcirlagos Bay 

8® 55' N, 

125® 54' E 

ESAA. 

In Cuul Bay. the south arm ol 
Murtielagos Bay. ufl the north 
tip ol the west peninsula ol Mm- 
danao 

Runs 12.000 feet north to 
south. 8.000 feet north- 
northeast to south-south- 
west 

No other details. 


29 Naiipit Harbor 

8* 59* N, 

125® 20* E 

ESAA. 

In Nasipit Harbor *„, ,nd 
southwest ol Nasipit town. 10 
miles southeast ol Diuata Point. 

One mile north to south; 
5,000 feet northeast to 
southwest. 

No other details. 


50. Police Harbor 

7® 22' N. 

124® 14' E 

ESAA 

On the ant aide of Mindanao 
Island, fust west 0 1 Parang 

Two miles north to south. 

5 miles east to west. 

No other details. 
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N«i «w Cn*m.m 

ciAMintAno* 

louncM 

31. Port Hang. 

t \r n. 

122* ir E 

ESA A 

On eur *de od the «.,h.tar 
^^ *11 ®*7 by 

U. Pun HullamJ 

6* 33' N. 

121 • 32* E 

ESA A 

ju* northm. of Port HJUnd 
•* Mah-u Bay. 4 aiiln nak 
cm* of P**mhu, HiR, 929 fret 
dnuun 

11. Pori Iarhmi 

2r N. 

126* 23' E 

IS A A 

Ve« of the »harf on north *de 
odih.hr 

14 Pori IrKik 

6* 12'N.' 

124* 03* E 

ESA A 

In Pur- Utuk on uutfaom part 
od Mimiaiuo Urad 

13 Port Miunw. 

8* 08' N. 

123* W E 

ESA A 

In Ret Miutii c* oanh cro 
erd part od Mmdanau. 12 auln 
murhmu od Mauor Milnhiy. 
flexwnn 8.930 Irrt 

16. Pwt Sara. Mam 

7* 46' N. 

122* 06' E 

ESA A 

On new nu od Zamboanga 
PerurnuU. northea* od Mou« 
Sane. Mu a. elevation 646 fret 

17 Pori S.bulan 

7* 11' N. 

122* 3V E 

ESA A 

In Tanulang Bay u ihe he*! od 
PWt SiKiUr. rm cd Naga Nag, 
on mrth *de od ihe %eat pra.n 
■da od Mindanao bland 

W. Tabu Boy 7 12' N. 
122 * 49" E 

E$AA 

In Tiha Bay north od Umaro. 
ahour 2 mde. natimeir od 


T*u mdearn. 


No. 


;2ly milea north 
Moun. JiK-focy. rirnim 1.030 .eat a. nrira 

f**» 


Jmm* f> SW> 


19 Banana Wand 

3* 01' N. 

120* 08' E 

ESA A 

08 imhra* *de od aland 
•Inch a to Taemei pnp 

40. Baru Bin. Bay 

3* 04' N. 

119* 33'E 

ESAA 

08 ihe truth con* od Tmet 
Idani on rot ude od bay .< Ne% 
Ban. Ban. 

41 Capual Channel 

6* or N. 

121 * 24' E 

ESA A 

In Capwai Channel north od 
L-ngl-ngonJcdoUUrd 

42. Join Harbor 

6“ or N. 

121* W E 

ESA A. 

Near ihe -harf in Join Harbor 
on die orrtharv uaw od Join 
bland 

43. Luuk SuU Bay 

3* 01' N. 

119® 32' E 

ESA A 

Ai ihe head od Limk Sula Bay 
on ««*<h toast od Ta*»a*i la- 
land. about I mde north od Pa- 
mng Point 

44 Manning Bay 

3® 13' N. 

i2o® or E 

ESA A 

08 north«e* coo* od Tnnni 
■aland. }V« mdn wurineac od 

Unguyu P»» 

43. Pori Bongao 

3® 02' N. 

119* 46' E 

ESA A 

Noth od Bc«g*o labnd. aoud, od 
Sang. Sanga 1 aland, -r* od P. 
pahag blani 

46. Port Languyan 

3® 16' N. 

120® 04* E 

ESA.A 

In Pun Languyan on the cen¬ 
tral nerthwew cob* od Ta«i- 
man bbnd 


fret .n all 


RlMAlit 

No oiher detail.. 


No other drtuli 


No other detail. 


No arhrt detail. 


No drnda 


No detail. 


No orhrt dm.li 


No dcuili 

G«*J ahrltrr from nearly .11 
areather 

No detail. 

Oyet, to ihe kiuihwm 

Pacditm lor minor repair. 


No other drt.il. 


No dm ill 


Run could extend 2 mile. into 
Change* Bay. Radio ration it 
Boo**, 

Reported .n excellent alighting 
bordered by ■ mangrove 
iwunp. with tome beach frontage 

Ample room for Undine, ,nj take 
cdb reporred 


47. Sibuni UUnd 
4' 48' N. 
119* 2r E 


ESAA 


od the o No dm 



Pst* 1 - H 


Nami and ConowAin 
48 Tataan Pan 

3 * II* N. 

119 * »* E 


49 . Abai River 
6 * 22 * N. 
116 * 21 * E 


M Ambon* Bay 
6 * 19 ” N. 

116 * ir E 

11 Babmbangan Iilaikl 

7 * IT* N. 

117* 01* E 

U Balung Rim 
4* is* N. 

HE* II' E 

73 . Bor.,. I* 26 ' N. 
118* 27* E 


34 Conn Harbor 
4* IV N. 
117* 30* E 

33. Jeaaeltun 
3’ 39* N. 
116* 03*E 


36 Kuubatagm River 
3* 37* N. 

118* 3V E 

37. Kodat 6* 33* N. 
116* 31* E 


78 KalumpangRim 

4* 20* N. 

118* 21* E 

• 

39. Ubuen 3* 17* N. 
113* IV E 


60 La had D«ru 
3' 02* N. 

118* 20* E 

61. Manup River 
3* 2 V N. 

118* 16* E 

62. Milford Harbur 
7“ 08* N. 

117* 07* E 

63 Papa/ 3* 43* N. 
113* 33* E 


Tams I - 4 ( 


ESAA 


bland ami T. T»o mdo meth 


•o iaiiK There a/e r»o reef. in the 
to »udi d«u. H mile oflahore 


ESAA 


ESAA 


ESAA 


ESAA 


ESAA 


Uttm t A’ankw ftoraec 
On rhe Abai R.m about IV 3 No data 


.ear oceihvew ol Kou Bchad. 
on north aade of tut-m rath 

Five Duka aouthneM of ihe No daia 

ol Br.tnh North Borneo 

It. Lon* Bay on ewt com of » No data 
land *h.h ra net. o I 


No detaib 


Well ahrlcrml 


No 


Nineteen mi In raw ol Tanao. Tno /e.hn IV. mJn b, N. deta.la 
17 m.ln due »rw ol Com* Mir 600 feet I,in* raw to vrv 


Off the northern total of a large No do. 
hndbral on ihr rue cone of 


detail. 


ESAA 


In CcmJ Mine Rr-h. on me Am 


Wrtlthrttem! 


ESAA 


ESAA 


ESAA 


ESAA 


ESAA 


ESAA 


ESAA 


BrtNeen Ceya bland and jcnci No dm 
of Brmih North Borneo 


Thirty wi railn car of Saadakan No dm 
and 23 ) odn anurfraevt of 
Drifreuai Pom 

About 3 ) mdr neat of Kiadai No data, 
•fn/f on .ne Mde of an mfet on 
north end of thr mrv arm of 
Need. Borneo 

■nurty-rao miln era of Tanau. No data 
I -rule north of Kalumpang and 
in the rim ran of Mangrove 
r mean, divide. 


Some repair faulitiea. a pier, and a 
erane Ottaanmally uied by both 
yvil and military ainraft pen* to 


No detaib 


T»o m-ve.n* buoy. No evidence 
of we by Japanrve time occupation 
m January 1942 


No detaib 


In Vktcu Mart» on mueh- Appet-imart, 6*00 feet T w mm-mga. I pm Fuel and ml 
erne ram. of Uf^an IdarM m all duett™. ao«ge fanl-ea RAF flying boat. 

operated from here No evidence 
of fapanr 


Wear of Jetty at Ufud Orai .. No dua 
Ikrvel Bay on nuheur cuaat 
of North 


: Jape new we or development 
Good anchorage. 


North™* of Evana Idand ort Draried „ ample al,ght. No drta.h 
---w. of Bor- rag area 


ESAA 


Near aouth coaar of Bang*. W No. 
bnd eff the north coaat of Bor 


No detail. 


ESAA 


In thr loner remh of Papw R,v- No data 
er. about 20 miki aouth loath 
•e* of Jevaelnm on the north- 
*** cow of Borneo N« the 
JetNltor ! -r.kurgan Radron'. 


No 






ESA. A 


la the 


TakiI.4 i Continued* 


3' 49* N. 

iis' or E 


6V Tarakan 3' 16' N. 
117* 36* E 

66. Timbu Nata 
4' 34* N. 

IIS' 32' E 


41 f-T-3 

124* 34' E 


6S Bangka bran 
I* 41' N. 
123* 03' E 

69. Bebng Hub.* 
0* 37' N. 
124* 47' E 

70. Oampeba Ukr 

0* II' N. 
no* 32* E 


71. Danau Ukr 
O' 46* N. 

124* 28* E 

72. Goramalu B«y 
O' 28' N. 

123* 03' E 

7J. Kakaa 1* II' N. 
124' 33' E 


74 Korandang Ray 
0* 31' N. 

122* 34' E 

73. Umbrh Strait 
I* 26* N. 

123* IP E 


76 Limbotn Ukr 
0* 33' K 
122* 3P E 


77. Manado Bay 

i* yy n. 

124* 30* E 

78. Santigi Bay 
I* 20* N. 

120' 33' E 

79. Tali* (aland 
I* 32* N. 

123* 03' E 

80 Taaorki I* II' N. 
124 * 34' E 


ESA A 

ESA-A 


H mik »tat No 
of .hr 


OS the antch*tac .oaac of Tara- No. 
kaa bland pn ran of the tonai 

OS the amtfa .out erf Timb« No. 
Maca UU.'W i«m touch of IW 


No mooringa Unmed irpair fadli- 
nca Slipway avadabb bui unauit- 
able lor Urge aircraft Pud and od 

of 


abb Facdatiea fat 
No 


anJ oil avail- 
minor repairs 


ESA A 


ESA A 


ESAA 


In auu.hweat part of Amorrang IV. and 
bay. |au north of Amorrang on m any 
coaar of Crbhct 


In njuthnea. port of Bangka Reported 
Soair. past north of Ukorpaog 


to Bebng Harbor /mat nrthraat Nodat. 


unlimited tt'rli-aheitrred 

Shrlirrrd ar.hor.gr 


ESAA 


In Demprba Ukr on 
C*P*. aowhraa. of 
Scran, mat aowhem. of Sabang 


No 


ESAA 

In aoo.ht.rw teener of Danau 
Ukr. pM south of Koran*- 

No data 

Surruundtd by mountama 

ESAA 

In Goromaio Bay mac aou.li of 
Goromalo on thr tmath coaar of 
Mmato PrnanauU 

No data 

Nodetada 

ESAA 

la the aunhnrw .urnrr of Ukr 
Tondann. 4 nubt m.Sraw of 

No data 

Furl ani od avaibbb Mooring 
buoyt beiirvrd prrarnt 

ESAA 

On the caw wde of Korandtt* 
Bay on Bar north ahorr of Ma 
nado Rrtadmy 

No data 

No detaib 

ESAA 

In thr auuth pan of Umbrh 
So m bfft%ccn Ac otctliccif 
cnaar of Crbbra and Umbrh b 
land 

TV. mdea r. 
«-th«w arvl 
mde wade. 

-tbean to No detaib 

H » H 

ESAA 

On thr south tab of Umboao 
Uke on the south central pert of 
thr north pentonab of Crbbrt 
bbnl 

No data 

No drtada 

ESAA 

In Manado Bay pet north of 
Manado 

No data 

Four mooring buoy* Unpromtrd 

ESAA 

In Smug. Bay on north .nan of 
Crbbra 

No data 

Slighting area it ran to treat 

ESAA 

Reported at TaLar bland. 10 
mile. north of north op of Ceb 
bra bland 

No data 

No detaib 

ESAA 

Abo in andntv earner of 
Lake Toradano 

No data 

Fuel and od available Moormp 
believed prrarnt 


Psgt I. i 6 


TABU I • 4 (Continued, 


Nam and Coobunatb Claim no ton Location Duumhom 


81. Teiofc Pagalongun 

ES A A 

On the aouth tade of Donio Bay 

No data 

0* MF N. 


about 2 male, north of Borior- 


120* 34' E 


1 « 


82 Toluol. Bay 

ESAA 

Juar north of Ksmpoengbaroe 

No data 

1* 03' N. 


town, northeatr of Dondo Bay. 


120* 48* E 




85 Tondano Lake 

E4AA 

On Tondano Lake which Uet 

No dan 

i* ir N. 


near the tip of Manado penin- 


124* 55' E 


tula 



Tabu I - 5 

AIRFIELDS AND LANDING GROUNDS 

S*t~ A HArn^s 


Nam and dnnN.ru CLAumonoN 


I. Calcla l # 52' N. MAD 
127* 49* E 


2 Lolobata !• 17' N. MAD 
128* 06' E 


5. Mm I • 34' N. MAD 
128* W' E 


On Galeia Flam. mdet north 
•cm of Galrta on northern penin¬ 
sula of Halmahrra I .land 


On the north rout of LoioUn 
(Apr on west udr of northeast 
peninsula of Halmahrra I. 2bJ 
mikt northwest of Lolobata 


No 1 runway. 4.MX) by 
2MJ feet rvriSr.tr to 
•outhwra. No 2 runway 
4.700 by 290 lew. north- 
*«n to southwest 

Runoiy AM by MX) fret 
north northr.tr to tooth 
tnirhwctr 


On the north wet. udr of M.n It- Runway 4/00 by 350 fret 
Und <lote otf the rut nut of the north to tooth 
north pcmmula of Halmahera It 
Und 


4. Kane I* ||* N. FIG 
127* 53' E 


V I shoe ha 0‘ 38* S. ELG 

127 * 29* E 


6. 06. 0* 45' N. FIG 

127* 34' E 


One tnd oochalf mdet weir of 
Kjoe. futr cau of Kaoe River. on 
the north mm of Kaoc Bay 


Runway No I. 4.500 fret 
north to tooth. No 2. 
'600 by MX) fret north to 
Math. AMO fret north 

«m of No. I. 


Appro*mutely I mde cast south 
«« of Laboeha on Bat|an UUnd. 
wetr of the tooth mi of the tooth 
pentntuU of Hsltnahrra Island 


length of runway, north 
cam to southwest. un¬ 
known 


Jus. east of Sofifi oo west central Runway 5.400 feet north- 
coatt of Halnuhrra Itland -nr to touthwetr with no 

fttghr gap* 


7. Pitoe (Dorocba) MIG 
2* OV N. 

128* 18* E 


Jut. eaat of Doroeba on touthern- Approximately 5/00 fret 
mot. t.p of Morotai Itiand. 10 nordw, „ touthwett 
miiet raw of north md of the north¬ 
ern peninsula of Halnuhrra Itlarvi 


8 Davao T 07* N. FAD 
125* 39* E 


Ser/or C: M .adswso 


Sis nulrt north of Davao. 7 mdet 
too* of Buna wan on wet. udr of 
Davao-Buna wan highway 


Runway. 3346 by 164 
fret north to toutfa. 2/24 
feet northeast to tenth- 
wetr. 


9. Davao-Cabaguio FAD 
7* 06' N. 

125° 3 r E 


Three mdet oorth nortbeaat of Da- Runway 2/M) feet north 
via on touch Mde of the Davao to to much 
Buna wan highway. 


10. Alah River ELG 

6* 16' N. 

124* 44' E (appro*.) 


Jut. tooth of Sapali Bamo on east 
bank of Alah River Estimated de- 
vaooc 1.200 fret 


Runway approximately 
UM) by 125 feet, extrn- 
table 


KlMAILt 

No detadt 


Small jetty, beaching facilities 3 
mooring buoys, and a radio ttt- 
taon formerly available 

Anchorage, at Tatoeka. Kakas. aid 
TrmdiBO 


Raw Alas 

latrntive dupertal system Capac¬ 
ity. 138 bom ben, 100 fighter. 
Field ttdl under construction 
Building, nearby Extensible 


Ample dupertal Capacity, 34 
botnben. 10 fighter. Field re- 
parted in eicrlient condition. 


Opacity. 95 bombm. 40 fighter. 
Thuty -five unprotected bomber dn 
penal pointt Reput led serviceable 
■n all weather 

Capaci^. 50 bom ben. 80 fighien 
Field tendt to become watet-log- 
ged. landings possible only on run 
way. Several building, near run¬ 
way 

Estimated capacity reported at 25 
bomben. 25 fighten. Site may of- 
fer poasibilmes of expansion and 
further development 

Emma ted capacity. 10 bombetv 15 
fighten Ample room for construc¬ 
tion of dupertal fadlidcB Runway 
extensible to poatibly 6.000 feet 

Reported mil under const ruction 
Dupertal for 5 bombers. 5 fighters 
obarrved 


North-touth runway paved Serv¬ 
iceable in all weather One hangar 
reported Ample am and covet for 
dupertal. 

Ample cover for dispersal. I hang 
at Snip 2/40 by 66 feet reported 
paved. 

Good cover nearby No other dc 
tail. 
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Nami AND COOWNNAm ((AUlrNAT 


Tabu I . J (Continued) 
UtCAnoN 


II Barobo 8* 52' N. 
126* 05' E 

PLG 

Four mile, wea. of barobo barrio. 
75* mile, wuth of Lunga near 
•outhweai ahore of Lunga Bay. 

Runway 5.528 by 197 fee. 
eaat to west 

12. Buaa Point ELG 

7* 10* N. 

125* 44' E (approx ) 

New Bataa Point on north tip of 
Samal lUand in Davao Gulf 

Approximately 2.000 by 
500 feet 

15 Bual 6* 04' N. ELG 

I25‘ Or E (approx.) 

Two and one-half mile, wuth of 
Makar River mouth near weal 
•bore of Sarangam Ray. 

Estimated 750 by 50 feet 

14 Buenav.au (San 

Jo* de Bucruvma) 
8 * 56' N. 

125* 25' B 

MIG 

At *“•* barrio 25* milea wuth of 
Buena vista on butuan bay, 10 
milea writ of Butuan 

Reported 5.249 by 528 
feet notth-northeaH to 
wuth southwest 

15. buluan 6* 42'N, 
124* 47' B 

HLG 

At caw edge of town of Ikiluan ( u.t 
notthweat of Lake Buluan 

Reported 5.249 by 528 
feet ea.t to wett 

16 butuan 8* 57' N. 
125* 51' E 

BIG 

On writ edge of town of butuan in 
Aguun Province near weal bank of 
Agutan River. 

North to wuth 1,950 by 
195 feet 

17. Butuan. Dancaae 

8 * 57' N. 

125* 28' B 

18 Cagayan 8* 29' N. 

PIG 

MIG 

Three milea south of butuan bay at 
Urtw of Bancaw, 4 milea *ni of 
Butuan 

Twil milri IkFtf III ( attaint. il.a 

Reported 2.427 by 98 feet 
northweat to wucheatt. 

liiBWi.ii. 4 l/l L . *41 

124* 58' E 


i w» miirt wc»i or i df» on inc 

Cagayan to El Salvador highway. 
25* milea wuth of Macajalar Bay 

Hunwsy. A,765 by 528 
north writ to southeast, 5,- 
609 by 528 feet north to 
Wuth. 

19 Cotabato 7* 12' N, 
124* 14' E 

FIG 

At barrio of Kakar 2 mile, aouth of 
Cotabato 

Runway 2/525 by 164 feet 
northwest to southeast 

20. DadiaAga. 6* 08' N. 
125* IO E 

EIG 

At barrio of DaditAga. between 
Silvay and Makar nvee mouth., 1 
mile north of Sarangam Hay 

Repotted 1.969 by 164 
feet northwest to wuthrait. 

21 . Davao-lpil 

7" 06' N, 

125* 58' E 

ELG 

Three mile, noetheati of Davao at 
the aouth entrance to Pakiputan 
Strait. 

Repented 1/126 by 189' 
north to south. 

22 Del Monte No 1 

8 * 21' N. 

124 * 49 1 E (approx ) 

HLG 

Fifteen mile, wutheut of Cagayan, 
on west bank near headquarters of 
tecond south tributary co Tagoloan 
River. 

Reported 7.000 by 600 
fee. northeast to southwest 
Elevation ntimated 1.500 
feet. 

25. Del Monte No 2 

8 * 20- N. 

124* 47' E 

FI G 

At Del Monte Club 2 mile, west of 
Tankulan 2 mile, wuthwest of Del 
Monte No. 1 FJeveation 1,200 feet 

Runways 5.500 by 500 
fee. north to south. 2,200 
by 500 feet e»it to west 


f*U Soft .fid I.IIU bu( df.ln.gr 
good Nm road from Barobo to 
Tambia Accommodation. ai Tam- 
b.i Mining C.impany 


No ocher derails 


• 75 fret wide Drainage poor So/c 
in »et anther 


Pirid toldrd. Miidy loam. all-wrath- 
er. Cover available Camouflage 
neti and pen. built in 1942 Philip, 
pine Constabulary barrack, nearby 

Surface i> a .Idol (lay loan. l*oaa, 
bly eaieniible Ample cover Ac 
cna by road and waterway Tele 
phone and telegraph in town. 

Reported paved Acceaa by road 
.nd waterway Barrack, at adjacent 
Philippine military enervation 

Con.-Iered an all-weather field for 
fighter aircraft Abundant cover 
nearby Hoad trantportation to 
dock at Cagayan. Building, avail¬ 
able 


uw Sodded hard ground. .lightly 
tolling. Reported all-weather Am- 
pie cover nearby. Building, avail¬ 
able. 


fete, were under 
1941. 


24 Del Monte No 5 HLG 
8 ° 20* N. 

124’ 54' E (appro. ) 

25. Del Monte No. 4 HLG 
8 * 16' N. 

124* 59* E (approx.) 

26 Del Monte No 5 MLG 
(Pal.i.) 8’ 21' N. 

124* 49' E (approx) 


One-half mile wear of Dating Bit Reported 6,000 by 200 Surface of wd. all-weather for all 
rio, 8 mitn eaM of Del Monte No feet north to wuth. type. Slope to aouth Good cover 

I Elevation ntimated 1,500 feet for unaU 


Near Impatugong barrio, 15 mile. Reported 6.200 by 
aoutheatt of Del Monte No. I Ea- feet north to aouth 
timated elevation 1.800 feet 


Sodded Suitable in all-weather for 
all typn of aircraft, limited cover 
for di.peraal 


On we»t bank near headwater, of Two rut to we*t runway.. Good cover available for diaperxal 
Kcood wuth tributary to Tagoloan adjacent, each 5.000 by No other information 
River, I mile aouth of Del Monte )00 feet 
No 1. 
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BRIEF 


Table I • 5 (Continued) 


Nam* and CsoauNAtu 

Claim ricanoN Location 

Dsmbnsions 

RiMaIib 

27. Del Monte No. 6 MLG 

(Tigiptip) 

8* 21' N. 

124* 47' B (approx.) 

Near Del Monte Club, 254 mil» 
southwest of Del Monte No 1. Ea 
umated elevation 1,500 /ret 

Reported 5,000 by 300 
feet north to south. 

Turf, all-weather Good cover for 
dispersal. 

28 Del Monte No. 7 Hid 

8- 21' N. 

124* 49- E (appro*.) 

One mile south of Del Monte No. 
1. Estimated elevation 1,500 feet 

Repotted 6,200 by 300 
feet northeast to south¬ 
west 

Turf, all-weather, for all types of 
aircraft. At least 1 bombproof 
hangar in mountain at south end of 
held 

29 Del Monte No. 8 FLG 

8* 21'N, 

124* 54’ B (appro*.) 

One mile northeast of Doling near 
Agusan• Irnpssugong Road. 8 miln 
east of Del Monte No. 1. 

Reported 4,000 by 300 
feet north to south. 

Grassy sod. all-weather, drainage 
presumably good. Good cover for 
fighter aircraft nearby Road and 
telephone communication 

50. Dipolog 8* 36' N. 
123* 21' E 

Hid 

One mile north ol Dipolog. 9 miles 
south-southwest ol Tagulo Point. 

Reported 6,562 by 197 
feet northeast to south¬ 
west 

Sodded, all-weather for all types of 
aitcraft. Good drainage Dispersal 
for 9 heavy bombers. 25 fighters. 
Paved road to Puluan port 

51. G.ngoog 8“ 49* N. 
125* 06' E 

Fid 

Three and one-half miles south of 
Gmgoog on Gmgoog Bay on north 
coast of Mindanao Island. 

Runway 3.400 by 150 feet 
northeast to southwest. 

Sodded ground, soft after ram Dis¬ 
persal for 25 fighter aircraft. Stand¬ 
ard gauge railroad to deep water 
pott at Anakan. 

52. Mean 8° IV N. 
124* IV E 

Fid 

About 1,000 feet north of Mandu- 
lug River mouth on lligan Hay, 1 
mile north of lligan 

Runway 4,000 by 300 feet 
east to west. 

Grass surface, soft in wet weather 
Ample cover nearby 

55. Kabocan 7* 09' N. ELG 

124* 49* E (appro* ) 

One and one-half miles south ol 
Pulangi and Kabscan River junc¬ 
tions near Kabacan. 

Approximately 750 by 
150 feet 

Believed wet and dangerous Am¬ 
ple cover nearby 

54. Kibswe 7° 50* N, 
124* 59* E 

ELG 

At Kibawe, 51 miles southeast of 
Lake Unao. 52 miles notthwest of 
Davao. 

Runway 2,624 by 246 feet 
north to south. 

Sodded clay loam, all-weather. Am¬ 
ple cover nearby. 

55 Dbo 8* II' N, 

125* 49* E (appro* ) 

Mid 

Near labo barrio, 4 miles north¬ 
west of Misunis at the southwest 
end of lligan Bay. 

Reported 4,642 by 328 
feet. 

Grass sod on sandy loam All- 
weather. Suitable for all types of 
aircraft Ample cover Paved road 
to Port Mitamis 

56. IXsnsalan-Maguire 

8' or N. 

124* 17' E 

FLG 

At Comp Keithley, 5J mile north¬ 
west of Uke Unao. 2 miles west of 
Dansalan Elevation 2,455 feet. 

Runways 2,297 by 180 feet 
north to south; 2,297 by 
164 feet northwest to 
southeast 

Sodded, all weather, goal drainage. 
2.2'.; down-grade to south. Mill- 
tary barracks and other buildings at 
Camp Keithley. 

57. Makar 6• 06' N. 

125* 09* E 

ELG 

On west shore near north end of 
Sarangani Bay, near Makar River 
mouth and Makar Barrio. 

Reported 1.950 by 651 
feet. 

Smooth, sandy turf. Limited cover 
nearby 

38. Malabang T 38' N. 
124° W' E 

HLG 

Three miles north of Malabang on 
north shore of lllsns Bay in south 
Mindanao Island 

Runways 7,500 by 300 
fret east to west. 4,500 by 
300 feet north to south 

Smooth sand, all-weathef. Also re¬ 
ported as grass on coral base. Ex¬ 
tensive natural cover. 

39. Malangu 7° 36' N. 
123° 02' E (appro*.) 

ELG 

Near Malangas barrio in Zamboan¬ 
ga Province, on west shore of Du- 
manquilas Bay 

Approximately 1,500 by 
200 feet 

Sodded, possibly extensible. Ample 
cover nearby. Waterway and roads 
to Zamboanga Radio and tele¬ 
graph in Malangas 

40. Malaybalay 

8 8 02' N, 

125° 06' E 

FIG 

At Mamala barrio, 2 miles west of 
Malaybalay. elevation 2,050 feet. 

Runways, 2.370 by 300 
feet northwest to south¬ 
east; 3.400 by 300 feet 
northeast to southwest. 

Sodded loam, all-weather, excellent 
drainage. Suitable for light aircraft 
Near road to Davao, Del Monte, 
and Cagayan 

41 Maramag No. 1 

7* 44' N. 

125° 00* E 

FLG 

Just south of Marimag, 53 miles 
east-southeast of Maguire Field on 
Uke Unao. Elevation 1.550 feet 

Repotted 3,000 by 300 
feet east to west. 

Grass surface, soft after heavy rain 
but drainage good. Used in 1942 
by P-40s and B 25> 

42. Maramag No 2 

7° 44' N. 

125° 00' E (appro* ) 

MLG 

Near Maramag about 500 feet east 
of Maramag No 1 

Reported 5,000 by 250 
feet north-northwest to 
south-southeast 

Grass surface, soft after heavy rain 
but drainage good Used in 1942 
by P-40s and B-25s. 
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43 Maramag No 3 HU, 
7* 4 y N. 

125* 01* E «.ppro, I 

44 Maraut Rivtr < Pwv ELG 
ruk»n> 7* 19* N. 

123* 57* E 

45 Midaay.p 7* 10* N. FIG 
124* 32* E (appro..) 

46 Mount Mini rum MU, 

6* 26* N. 

124* 58' E (appro. 

47. PJ... 7‘ (M* N. EUi 

124* 40* E (appro. > 

48 Placer Badas EUi 

9* 38* N, 

123* 33* E 


49 S«nu Cnu 

6* 56* N. 

125* 23* E 
30 Valencia No L 
7* 30* N. 

123* 03* E. 
i Bated on AAF 
«h«t 833 Al) 

31. Valencia No 2 
7* 53* N. 

125* 06' E (appro* ) 

32. Wolfe Field 
6* 36' N. 

122 * 02* E 

53. Zamboanga 
6* 53* N. 

122 * 07* E 


Too ■*. 8 No W»0 b, 500 Dura* Aped. 1943. a 3 inch 

fact mar oorthmat. 4,000 gravel turf.ee *u be.ng latd on 
300 fen north to mth the north to tooth runway, 

“• * e V° n * i , - 000 by 197 Am lutund by «nyon Upgrade 
PM^abn. 20 mdea Im, m* to we* » «t. Und.ng, Item we*. 

W «"* Wdrd 

- D-*»o Gw* day loam Good cove, 

2::£r5issrj s^*.^* «* —• 


Am limited by canyon Upgrade 
to mat. UnJingt Iran wmi and 
take-oii Iran mat only. Sodded 
day loam Good cover 


of UkeBuW E* 
at 1.300 fen 


" 4921 by 262 level and r»U«d wuh gravel Soft 

I* feet north to touth when wn Hi lit to touth Beat ap¬ 


proach Iran north Only cover at 
north end of held 


% r Z m £L SLf N- ‘. 


^ 01 n * * 164 All-weather Northma, to tooth- 

EL* JZT' “**' 01 2297 * "" "*"*•» p,4td ‘ 10 —• 

98 lm northeaar to touth- runway toft when wet Ample 


tunway anft when wet. Ample 
cover Build ingt Accra* by road 
and waterway. 


bgh. ntifea nort. of San Repcewd 2600 by 630 Umicrd mm net by No ,-her de- 

taCrma. 14 mdea tourhweaT of Da- fret «d, 

van 

Two mdn north Vdencu Ba»- Reponrd 5^80 by 900 Sodded cUy tarn Set.arable tn all- 

rm 14 mdea touth of MaUybalay leei north to aouth weather Good cove, nmrb, 


Near Madag. 4 mdea north of Va¬ 
lencia on eaat ude of Valerka Me- 
Uybaley highway Estimated deva- 
tton 1630 feet 

At Calartan barrio 4 mdea wear cf 
Zamboanga on touthweat tip of 


rted 5.249 by 328 Gogon turf Good rfr.in.gr 
northeaat an aouth- Ser.ittable in all wraihet for all 
typea of aucraft 

ay 2696 by 19’ feet Sodded ground, trrvicmble in all 
•rather Good cover nearby 


Jim eatr of the town of fembon- Three ttr.pt try.rad 7.- The ei.ttence of that new Urge 
ga on auwthwnt op of Mindanao la- 000 by 400 fret. 7600 by landing ground hat not been con- 
land 400 feet. 4600 by 400 Armed 


34 Zettel Field <Jolo> FUi 
6* 03* N. 

121 • 01* E 


Serme D: 5Mn d'.bgafege 

On northwest com of )ofc> ItUtvl Reponrd 3.960 by 439 Sodded cUy loam Servicmble in 
I ode enar of town cf join feet ran to wear all weather Cover nearby 


3* 57* N. 

116- 04* E 

36 Ken.gau 3* 21* N. ELG 
116* 12* E (town! 


On nurthwett conn of North Bor- Various report! May nor Fuel. ml. water and tome repair 

nru. 3 mdea wear of Jeawhon be actually contrructcd. facilities avadahle Radio tattoo 

AUo two 7600 foot run- and accommodattom at Jeoelton 


Eaact locanoo unknown, reported Repeated 3300 fret Sandy toil coveted wuh aUng 
» I* between 2 ipm of low hJU tquare. exact dnncnaom <heavy gran i No ocher detaili 


37 Kudat 6* 36* N. 
116- 30* E 


Three and one-half mdea north of Unknown 
Kudat on the oo rthweat com of 
Marudu Bay at north rtd of wett 
arm of North IWneo 


DeuiU unknown Reponrd a mili¬ 
tary Arid and considered opera- 



Tam* I - 5 (Continued) 


DtMkNUONl 


Rim <1*1 


NAUl AND (..*.».tll ( I tUirKAIION UKATtOH 


58 Ubuan lilind PLG 

5* 20* N. 

115* 15' E < approx.) 


Reported oo Labuan laland which 
l>« off the »cm coin of Britiah 
North Borneo. 


Varying reporn of 2 run¬ 
way* longeit 6,000 (ret. 
alto that both are 6,000 
feet 


Two aircraft obaetved here accord¬ 
ing to recent intelligence No other 
detail* 


59 l-ahad Datu 

5* 02' N. 

118* 20' E (town) 

• 

ELG 

Reported at l-ahad Datu in weit 
corner of northernmeat reach of 
Darvel Bay on the Southeatt coait 
of Borneo 

Unknown 


No ocher detaila but field u con 
udercd operational 

60 Ranau 5* 58’ N. 
116* 42' F. (town. 

ELG 

Eiact location unknown Ranau it 
reported in Wen Coaat Reiidency 1 
mile eatt of confluence of Ligwau 
and Beramhang Rivera. 

Unknown. 


Repented that development wai 
unlikely. Alio reported that it » 
now comidered operational 

61. Sandakan 

5* 51' N. 

118" 07’ E (town* 

ELG 

Reported at Sandakan on the weal 
ude of the entrance to Sandakan 
Harbor on the northeait coan of 
Borneo. 

Unknown 


Detaili unknown; development in 
to a mayor baie eipcctrd. consider- 
ed operational 

62. Tarakan 5* 20* N. 
117" 54' E 

ELG 

In central part of iouthweit coaar of 
Tarakan Idand. 5 milei north- 
north weit of Tarakan 

Runwaya 2,850 ft. north¬ 
eait to aouthweit. 2,520 
feet eait to weir, 2,4)0 
feet northweit to aootheait, 
2.510 feet north to Kxith 

Firm earth and gran utually ierv- 
iceabie. fuel and oil available, fa- 
Cilitiei for minor repairi Dutch 
had 4 fighter and 4 bomber revet¬ 
ment! here. 

61. Tawau 4" 15’ N. 

117" 55' E (town) 

ELG 

Reported at Tawau on north ihore 
of entrance to Cowie Harbor on the 
•outheaat coaat of North Borneo 

Unknown 


1 Via ill unknown but it ii con 
lidered now to be uied for opera¬ 
tional purpotet 


61 langoan I • 09* N, FAD 
121* W F. 


6J. Mapanget I* 51* N, PLG 
124* 54' E 


Snlo* F Noflbttn Ctltbn 


One mile eiM-northeati of Lan- Repotted 4,200 by 100 
goan. 1 mi lei *eit-iouthwcif ol feet north-northeatt to 
Kokai at the tooth end ol Lake Muth-aouthwei' 

Tondano. 


Surface coral or limeitone, proba¬ 
bly all-weather F.atentible Diaper- 
ul for 40 fighter* 10 bombert 
Huildingi nearby. Mountami in 

area 


One and three-fourthi milei weit of Information varied, 
Mapanget. juu north of Mapanget (Top* 124, F. (5). (b>) 
River and touth of Kima River, 6 
milei eatt-toutheait of Manado 


Grau mrface Reported capacity 
20 fighter* 40 bomberi 


TABLtt I . 6 

POSSIBLE AIRFIELD SITES 


Nam* 

APF«nllMAIf CotWIMNATn 

1. Akelamo 

I" 28' N 128" 40- E 

2. Belangbelang 1 

I" 19* S. 127* 24' E. 

5 Bna 1 

I" 15' S. 127" 28' E 

4 boeli-Serani 

0’ 52' N 128* 17' E 

5. Djailolo North 

I" 09- N. 127" 28' E. 

6 Djailolo South 

1 * 07' N 127* 28' E. 

7 Galela Eaa. 

1* 48’ N. 127" 55' E. 

8 Morotai I. 

2" 06' N 128" 51' E 

9 Sidangoli 

0" 54' N. 127" 51' E 


Srtlor A //j/nafieea 


Rrmaiki 

Small coconut plantation, 62 acrei near Akelamo. ground flat and dry. toil, undy 

Puuible nre a mde long northweit to Mutheut on northeait tide of the itland 

I’iniible atrip reported at wuthweit end of B.ia Idand, which u 11 milei north of wen 
end of Obi Major Itland 

Clearing for pornble i«rip reported inland from Doeli-Seram. north coait of Boel. Bay- 

Five milei north-northeait of Djailolo. cleared for 1650 feet by the Dutch in 1941. not 
developed, eic.eni.on pornble in all direction* a good deal of levelling required on thh 


■niree and one-fourth milei north northeait of Djailolo. cleared for 5280 fee. by the 
Dutch in 1941; nor developed, eateniion pornble eait-weit 


USS**** "‘P "P 0 "* 7 «"'!« e«. louthe.,, of Galela medium bomber 

anheld. 5 milei eatt ioutheut of Galela; unconfirmed. 


Pornble nip reported on wuiheait end of Morotai Idand; unconfirmed 

Umi ? c" 'T ,W * <W™xim«ely) northeait-ioo.hwe,,; neat 
Sidangoli at northweit end of Dodinga Bay 











10 Suflfl 

11. Tdop* 

12. Tobelo 
15. Wa)aoea 

14 Wuilc 

15. Kirikelonf I 
16 Timako 

17. Camp CHerton 

15 D.l»*njt*n 

19 Di.ao (Jipanra 
Colour, 

JO Divio Gull 

21 Ihpifin 

22 Dayana Pom. 

23 Dumanquilai Ba, 

24 I*m Rum 

25 Milabf 

26 Malamaut I 

27. Murtiebfui Hi* 

28 Na*ip.t Harbor 

29 l\dh* Haibor 

W. Pori Hoilinl 
31. P«t Mitam.t 


Taaca I - 6 ( 

Awimuun Omuin, 

O’ 44- N 127- 33' E fa, ^ 

(■n) 

O’ 15' N. 127’ 55' E 
I* 59- N 12*' 00-E 
0* 45' S 127* YT E 


r 04' N 127’ 59" E 


*~bk m. .bo 
-BMiMblmi 


. no. coahrtned. I mile nuh at So6h 

Tdope vJU*e. on rhr rw cum. oI much .rm a I Mil 
. te. A,--d-nd, nra.hr Aon 

pb-" 5 miln tourti oI Tabrki. 15 mdei routhrear ol Caleb. on 
UW Ground referred In. 4rm.iivd.rU dn.nnl 

I "uk aanhmi ol Wa,acea *UU«r. on rourti ude ol 


"**“» «. north ol WmcU lour, ob norther* com. ol Kaar Hi*, •ov.r.hk 
w.p npcmd b« B0« Can6rB*d 


4’ 00- . 4* 55' N 
126* 55' - 126* 5V E 
5* 28* N 125’ 50-E 


A fro An 


luniku OB ihr luhvni com. aI 


8* 12* N. 124* 12* E 

(worn) 

•’ 06' N in* 04' E 
7’ ir N. 125’ 41' E 

6* 50” N 126* or E 

8* 59* N 125* 26' E 

7’ 59* N 125* Or E 

7* W N 125’ 01' E 
1‘ 5T N 125* 05' E 


*«•» C- “-d—M 

IWbl* MB rrponed m Camp Overton u .he head cd llc*an Ba,. flu. < lratd cm on 


ftaubl* **k rrpuroJ u DUaanfaa. caitwdr ol town parallel n> a raid. 

Appro.,nuart, 15 ouln north-northra*. ol Divio .. ikmdaoI ■ l.paneir Colon,. 
• narunl Unde* Add 6000 Irot b, ?000 Im 

A*7 mwb ol flu lanl which could be cleared iad u«d m ■ Undm* ground, on (hr 
n*. com. cd Divio GuM. in rhr jewel v-.rur, nI Madruka Pom. 

IV«n.ul uir pit cn Iron, cd .hr chunk .. Dapem. on ihr north rod ol MinJinro 
1 200 leet b, 1 500 leet. runnmj down to .hr water. could be made m» a 


Pora.il ute reprad am Da r ana Pom. on .hr routh cm.nl cow ol Mindanao; on 
dir northTM. com. oi Dumamyud m Ik*, (hr Urd dope *enti* back Irom the end ol 
«kr point lor ■ dram oI ibout 1 mdr 

PWronal err m BorAra. ol Brno. ,«u routhwnt ol Boron. 5000 Irrt b* 1500 
irtt oral* level bur need. drains food approachn 

PWraul tar reported on Ijai Pom. on urn udr cd DumanquiUi Hi, on rou.h oclr 
el Mindanao bbtd. on ■ 100 loo. rUrrau »h*h top the poem. rearonahi, flit, need, 
drain*. dncn.fr enaudeted rnrilro. 


6’ 56' N 125* 25' E 
6* 45' N. 121* 5T E 


Flat am a> thr aouthw** ol MaUbj wtwh b on .hr roorhwn. com. ol M.I.I.r Bay, 
cm. ol Dtv» Gull, nred. ro hr draed 

IWroil utr reported on Mdanuu. bUnd. fuu northuev. ol BmcUb Idind. Undine 
Arid could be draed .. . nr.fhbor.nft rubbrt pbnntron but uould mu.l corondenblr 


8* 55' N. 125 * 54* E 


8' 59' N 125 * 26' E 

iBJBBt 

7’ 25' N 124* 16' E 


6* 55' N 121* 52' E 


8’ 10- N 125’ 51' E 


Sim in located .a thr vkuw, at thr culnvitrd irtM on Diuyu Rivrr. it thr South 
ral ol Mun«riip» Bn 

Pounn.l uk npontd it Niupt Huber on thr nrthura com oI M.ndinm blind. 
•uftcKtB Irvrl fround to prmut clra.n* rod Irvrllm* lor ■ UnJ.n* fround 

'T-.ll mrtftacy Undmf groonl could be nude Iron, thr pinde fround at thr con- 
uaUdar* poa it Pi-in* b* trnwvmf thr radio poire, on thr central nir con. ol 
Po&x Harbor 

Pnrtnal un reported it Pert HoUind m ■ Ur*» irea Ailed and pnked u>tth uwduw. 
on dw ■«. com. at Baulin bbal 

T»t> caceflra u«r» ibu VJ to 2 nuka in irra reported on the road betuern Miiunii 
and Qirin. ir thr »»jib ug« red at Uigm Ba* 


52 Port Sibubn 


7’ 53' N 122’ 54' E 



Taw.* I • 6 (Continued) 


Nam* 

ArnoxiMtii CornDtN.ru 

lUtaUI 

S3- Sapdl 

6* 18' N 124* 45' E 
(town) 

Pou.bU ..te reported it Sapd. which U 35 mile northewt of AUh R.»ft. 6 mile, north- 
of Uke Sult.n; .bout 23 mile, wuth-wuthwew of Uke Buluan 

34 Sindangan 

8* 14' N. 125* W E 
(town) 

Put*ntiil Undin* field reported it Sindangan. in the northeur corner of Sindangan 
Bay, 135 mile, north of mouth of Sindangan River 

35. Sumdeo 

8" 17' N. 124* 56' E 

Potential .ite rented at SumiUo which i. 20 mile. .outhwe* of the head of Mac. 

(town) 

Bay. 



Stiior D Sul* AxbiptUgo 

36 Bimrin 1. 

5* 01' N 120° 08' E 

Are. i. well dewed and could be prepared ewily on Baturin Idand in the T.witawi 
liland Group 

37. Bubu.n 1. 

5* 25' N 125* 35' E 

Potential .ite on Hubuan Idand in T.witawi Group; he»t cleared area, are on the 
north .ide of the idand 

38 Ormen Point 

5’ 05' N 119* 50' E 

One mile eaM of Carmen Potni. on the wot coaw of T.wit.wi Id.nd, an area which 
could be levelled Repined u the ben .pot in the T.wit.wi Id.nd. lor buiUm* and 



maintaining a landing held. 

39. Manalik Channel 

5* 05' N 119* 50* E 

A landing ground could pnaubly be comtrucird on the ea.t .ide of M.nalik (Junnel 
between Carmen Point and Upidlapid. area otdy 75% cleared 

40 Papahag 1. 

5* 02' N. 119" 48' E 

Potential t.te reported in the center of Papahag Idand. at the wuih end of the T.witawi 
Group; area U flat and could eanly be cleared 

41. Sin** Sin** I. 

5* 04' N 119* 48' E 

North ol M.I.u Point, tite about 1 m.le .quire may be prepared in leu time thin 
any other point in the T.wit.wi Group; Sang. Sang. Id.nd u one id the tout her ronott 



in the T.witawi Group 

42 Secubun 1. 

5* 06' N 120" 18’ E 

The eait central i*de of the idand can eauly be cleared to form a landing held 1 mile 


by 35 to 3« m.le The aoil 1. co.ru Itum with chalky .ub .oil at about 18 tnchei Secu. 
bun Idand i. 435 mile. .outheaM of Taw.t.wi Idand. 


43. Simunul 1. 

4* 53' N 119" 51' E 

Cleared tpue. are available on both eau and wett tide, of the id.ml which i. 9 mile, 
muth of Taw.t.wi Id.nd In 1929 a naval mnnn.iu.nce wnm.ied that in three week. 



with local Simunul labor a large»red landing held could be cleared. 

44. South Ubian 1. 

5" 10' N. 120" 30* E 

Potential .ite wh*ch could be levelled in a reawnably abort time, rich loam toil with . 
tendency to (me coral and u»d toward the .lore Cleared .pace. »re hrm Abtiut 17 



mile, ea.t of T.witawi Idand 

45 Tahawan 1. 

5* 13' N. 120* 35' E 

Repotted probably the flatten id.nd in the T.wit.wi Group, .re.i on both north 
and aouth ihore. whete a un.ll plane could take off. 



Sitlor 1' Ntflhf* Ctttbti 

46. Amoer.n* 

1" II'N. 124" 33'E 

Poaaible me reported around Amoerang Bay to the wen and along the coaw from 

(town) 

Amoerang. 

47. Brian* 

0* 56* N. 124" 47' E 

Puuibie me reported at Bel.ng on the aouth ude of the north arm of the telehei. 
coconut plantation, along the ihore. 

48. Bongo 

0" 42’ N. 122* 30* E 

Pouible .ite. repotted in low flat area, along the coau; in valley of P.goej.m.n River 
ne.r Bongo 

49. Dondo Bay 

0* 52' N. 120* 22' E 

Pouible me on a low Hat ihore covered with mangrove, and coconut plantation, on 
aouth ride of inlet on we»t .ide of Dondo Bay. 

50. Gorontalo 

0* 30* N. 123* 03' B 

Pouible .ite in P.goejaman valley about 30-40 mile, from Gorontalo 

51. Kent* 

I* 22' N 125* 05' E 

Pouible me reported it Kema on eait nde of north tip of the Celebea, on a low plain 


(town) 

covered with coconut plantation, and Mattered mangrove. 

52. Kotaboena 

0* 48’ N. 124* 39* E 

M.y be tame u Kutaboenin (coordinate, given); low around with protected anchor- 


(town) 

.ge behind idand. 

55. Limb* 

0* 29" N. 122* 32' E 

Eititence doubtful, unconfirmed. 

54. 1 (BiUn* Bay) 

I* 09* N. 121* 25' E 

Pouible .ite about 3 mile, mutheait of leok on touthwett ude of Bil.ng Bay, flat ihore 
but area i. rather manhy. 

55. Tamboe Gulf 

0* 01' N. 119° 54' E 

Low undy ihore. planted with coconut, on T.mboe Gulf. 

56. Todadoggl 

0* 45' N. 121" 52’ E 

Wett in the direction of Ope Sanngi ant flat itretche. of coait line with Mattered 
jungle of coconut plantation. 
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MILITARY GEOGRAPHY 


20. General Description of the Area 

A. Relief. 

(FIGURES II • 42 and II--I)). 

Mon of ihe land in ihe Celebes Sea area comm* of rough, 
mountainous terrain, especially in the interior of the islands 
Areas of low flat land are lound mainly along the coasti or on 
flood plains of the larger rivers in Borneo and Mindanao. The 
coastal plains ate usually narrow, and seldom ate continuous 
for long distances Cross-country military operations will have 
to contend with difficult terrain problems throughout the area, 
with few exceptions. These exceptions are in the Mmahasa Rc 
gion of Celebes (the nurtheastern tip of the northern penin¬ 
sula), and the central portion of Mindanao where there are 
wide strctchci of open, tolling terrain Elsewhere, the interiors 
of else islands under consideration ate mountainous, (overed 
with dense forests, sparsely inhabited by native populations, and 
accessible only by forest trails. Por this reason, most military 
operations will be directed against peripheral objectives, pri¬ 
marily against airfields, harbors, supply points, ami garrison 
bases along the coasts. Nearly all such objectives arc located on 
comparatively narrow and discontinuous coastal plains without 
good exits inland In a few cases, particularly in northeastern 
Borneo, there arc extensive river flood plaint extending inland 
from the coast, but these are likely to be swampy, heavily forest¬ 
ed. and not suitable for large Kale operations Because of the 
peninsular character of the larger island masses included within 
the area, attention alto will likely be focussed upon cross-island 
routes, control of which will enable troops to cut oil relatively 
large segments of the islands. These routes, with few excep¬ 
tion*, follow mountain |<assea, and undoubtedly have numerous 
associated defensive phase lines. Very few of these passes ate 
now utilized by motor toads, and it it doubtful if many arc 
suited for road construction 

Although there arc hundreds of smaller islands within the 
area, relatively few arc militarily significant—chiefly tlx»»c that 
arc low. flat, and suitable for airfield development or for minor 
land bases. Several such islands ate located off the east coast of 
Halmahera, and in the southern portion of the Sulu Archt- 
pclago. 

B. Drainage and water supply. 

(1) Riven. 

The rivers generally are short and rapid, because of their 
small drainage basins and the absence of broad lowland plains. 
The main exception to this is in Borneo, particularly in the 
eastern and northeastern portions, where a broad area of 
hilly to mountainous terrain in the interior receives heavy 
rainfall, and is the source region of many large rivers. In their 
lower reaches these rivers arc deep and follow winding courses 
acroas their flood plains to the sea They arc practically the only 
easy routes of penetration into the interior of this large but little 
known island. From a military point of view, however, they act 
more as barriers than routes, since objectives are seldom lo¬ 
cated in the interior. The great width and depth of these rivers. 


along with their susceptibility to flooding, make them effective 
obstacles to overland routes from one coastal objective to an¬ 
other. Outside Borneo, there are only two rivers that would 
be sufficiently large to act as defensive phase lines for large-scale 
operations, these are the Agusan and Mmdanao-Pulangi rivers 
on the island of Mindanao. 

(2) Suampi. 

Even more effective than the rivers as barriers to crosscountry 
movement arc the swamps and marshes. Practically all the ex 
tensive ones are located on the flood plains of the large rivers of 
Borneo and Mindanao, but often no less significant are the 
small stretches of poorly drained land that lie back of else 
beaches on many of the coastal plains. They restrict coastal 
travel to narrow beach strips, and effectively limit the area of 
flat land suitable for airfields. 

(S) Uhn. 

There are few lakes in the area, and mew of these ate either 
small ponds in volcanic craters or shallow swamp lakes on river 
flood plains. The only ones that appear to lie suitable for float 
plane use are Lakes Unao and Mainit on Mindanao. Galela 
Lake on Halmahera, and Tondano on Celebes, 

(4) U"-/er mpply. 

Since all of the area has a considerable rainfall, and because 
there arc innumerable streams that have their headwaters in 
mountainous country, fresh water is almost always available. 
The main exception to this is found on the very small islands, 
particularly those of the low coral or sandy type. Usually on such 
islands the only available fresh water is obtained either from the 
collection of rain water or from shallow wells. 

C. Vegetation. 

Wok expanses of unbroken forest are characteristic of nearly 
all of the rough mountainous sections. On the coastal lowlands, 
however, the type of vegetation is dependent largely on soil 
conditions and on the stage of cultural development of the area. 
As a general rule, low, sandy coastal plains contain groves of 
coconut palms. Back from these sandy soil areas, the coastal 
lowlands contain variable amounts and types of cultivated land 
On Halmahera. Borneo, and many of the smaller islands sparsely 
populated with native peoples, the lowland plains vegetation is 
likely to consist of Kattered native gardens, abandoned clearings 
grown up to tall coarse grass ("kunai" or "eogon"), dense 
secondary forest, or patches of sago (particularly in the 
swamps). In culturally mote advanced portions of the area 
(Celebes and Mindanao), open fields are much more common, 
and are used mainly for nee and corn. Large plantations are 
relatively rare outside of Mindanao Intermediate slopes, or low. 
hilly lands, commonly arc in either secondary forest or scattered 
clearings. Mindanao contains the only broad areas of open 
grasslands. The Bukidnon and Lanao uplands in central Min¬ 
danao have hundreds of square miles of grasslands, and the 
flat, intent ream areas in these regions require little more than 
the cutting of the coarse tall grass to make them suitable for 
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crn tide of the northern peninsula of Halmahera is ■ region of 
open flat plairu, rolling hill country, and diuectcd tout a I 
bcnchei or terrace*. The moat extensive area of plain* on the 
entire itland lie* within thu region, in the drainage basin of the 
Kaoc River. The Kaoe plain* can be divided into ) tegmenta: 
a wide, well-drained lowland lying hack of the village of Kaoe. 
and extending inland for about 8 mile* to a point near Popan 
where the valley is constricted; a middle portion, 11 mile* long 
and 4 to 3 mile* wide, much of the southern part of which is 
twampy, and in the north, an area of flat plateau country lying 
directly *outh of the volcanic range at an elevation of about 
1,000 feet, and separated from the lower plains by a belt of 
hilly terrain. Immediately cast of and facing we*tward toward 
the Kaoe plains is a iteep escarpment. From the top of the es¬ 
carpment, the land surface breaks away toward the east in a 
series of long sweeping slope* broken by numerous stream val¬ 
leys. The gradient of these slope* decreases gradually toward the 
coast. Along the eastern coast, from opposite Miti Island south¬ 
ward to the entrance to Kaoe Hay, the coast is backed by exten¬ 
sive terraces between 100 and 300 feet in elevation. They are 
deeply dissected by stteams. From Miti Island northward to 
Tobclo and beyond, there is a continuous coastal plain which, 
at its widest point, is only about 2 miles wide It is well drained 
and has a comparatively large native population The narrow 
coastal strip between the Tobelo coastal plain and the Galcla 
plain is broken by a series of lava flows from Mount Mamocja. 
These flows, on several occasion*, have blocked the coastal road 
between Galcla and Tobelo. 

(b) laimo-Kaoe block. West of the Kaoe plains and ex¬ 
tending southwestward almost to Dodinga Hay. is a belt of low 
mountainous country that forms a fairly effective terrain bar¬ 
rier The west side of this mountainous area is formed by a 
steep escarpment winch rises from 1,300 to 2,000 feet above 
the Lama valley, which in turn separates this region from the 
volcanic range to the northwest. Only short, swift streams have 
indented this escarpment East of the escarpment crest, which 
forms the highest part of the area, the land surface is very 
broken, with long, irregular ridges and valleys trending roughly 
eastward One of the more important cross-island trails passes 
up the Lamo valley, and leads across a belt of hill country to the 
upper Kaoe valley. An area of fairly rough hill courttry extends 
southward from the southern end of the mountain belt to the 
IXsdinga Isthmus The narrow Dodinga Isthmus itself is easily 
crossed, as is evidenced by the fact that natives often drag their 
boats across it from Dodinga Hay to Bobane Bay in order to 
avoid the long route around the southern end of the island. On 
the northwestern side of Kaoe Bay. extending northeastward 
from Akclamo, is a coastal plain about 4 miles wide at its 
widest point. F-xcept for a narrow beach strip along the shore, 
this area appears to have little military significance because of 
the extensive swamps that cover most of the plains. 

(f) Central Volcanic Range. The central part of the 
northern peninsula lies along a line of former extensive vol¬ 
canic activity This line trends from northeast to southwest, 
Along it is a string of volcanic peaks, from Djailolo on the 
southeast to the rugged Tobclo Mountains on the south side of 
Galela Bay. Some of these volcanic peaks exceed 4,000 feet in 
elevation. The sides of the volcanoes are entrenched by numer¬ 
ous steep-sided ravines. Although the volcanoes do not consti¬ 
tute an unbroken mountain barrier, the entire area is wild and 
rugged. Between the main axis of the volcanic area and the Tiabo 


valley to the north, is a belt of rough country, interrupted by the 
I hoe plains which extend inland from the west coast for about 
3 miles. A considerable pan of this lowland is under native 
cultivation. The lowland at the head of Loloda Bay is mostly 
swampy. The southwestern end of the region is formed by 
Djailolo Peak, a volcanic cone 3,706 feet high. It is separated 
from the rest of the range by a belt of low, level terrain, the 
Djailolo-Socsoepoe Plain (FlGURR II • I). This plain is fertile 
and well-populated, and the Dutch, prior to the war, had par¬ 
tially completed 2 emergency airplane landing strips on it, 
about 3 miles nonh of Djailolo. 

id) Galela Plain, and Tioko Valley. The Tube River 
has its headwaters not far from Loloda Bay on the west coast. 
It flows for most of its course through a narrow, flat-bottomed 
valley that is swampy in many places. Its lower reaches open out 
into the Galcla plain, one of the largest and most continuous 
areas of flat land on the island This lowland is approximately 
8 miles long from north to south, and 3 miles wide at its widest 
point. Two volcanic cones (963 and 683 feet in elevation) rise 
abruptly from the lowland immediately northeast of Galela 
Lake, and dominate the eastern approaches to the plain. Most of 
the plain is cleared and either under cultivation or in patchy 
grauland, but thefe arc rather extensive marshes near the mouth 
of the Tiabo River that are repined to be almost impenetrable. 
The military significance of this subregion it due to 2 relief 
conditions; first, the suitability of the Galela plain for airfield 
development (a new Japanese strip is under construction be¬ 
tween Galcla Lake and the Tiabo River), and second, the 
Tiabo valley forms a corridor providing access to the west coast 
at 2 points (Dakocloc Hay and Loloda Bay) The upper reaches 
of the river run through low. hilly country where the main 
hindrance to cross-country travel is the dense forest cover. 

(a) NorlbueU Mountain Ridge. At the northern tip of 
the island, a steep mountain ridge roes directly out of the sea 
and trends southwestward to Loloda Hay. Average elevation* 
along the crest of this ridge are between 1.300 and 2,300 feet. 
The only notable break in its continuity lies directly behind the 
small bay of Bakoeloe. whete a low pass at only 300 feet ele¬ 
vation leads across to the Tialxi valley. 17 k coastal plains on the 
eastern side of the ridge are somewhat wider than those on 
the wear side, but still are narrow, usually being less than a mile 
in width. 

(41 Morolai I,land. 

The interior of Morotai is mountainous, and, although few 
details are available on interior terrain conditions, there appear 
to be 2 low mountain ranges trending from southwest to north¬ 
east, with a depression between them. The western range, 
maximum elevation 3,333 feet, closely parallels the coast, ris¬ 
ing abruply from rocky headlands or narrow coastal flats. The 
eastern ridge (Sabatai Mountains) ha* a maximum elevation 
of 4,100 feet, and lies somewhat farther from the coast, being 
separated from it by a narrow interior lowland, a belt of low 
coastal hills, and a narrow strip of coastal plain This eastern 
coastal plain, despite its narrowness, contains a relatively dense 
native population. 

The largest area of lowland is on the southwestern side of 
the uland. An isolated belt of hills divide* this lowland into a 
northern and a southern portion. There arc rather extensive 
sago swamps on the southwestern plain, particularly back of the 
narrow, sandy, beach ridges along the west coast 
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lace the wen coast and are a short distance back of it A low¬ 
land erases from west to cast between Kaiirocta Hay and 
Imhor-imbue Bay neat the southern end ol the island Muili 
ol the western portion of this lowland is sago swamp Muih 
ol the coast ol Kasirocta Island consists ol rock) headlands, 
and coastal plains are limited mostly to small strips at the heals 
ol Isays or coves. 

<Al Hjt)un bland Baijan, the largest island ol this 
group, lies southwest of Halmahcra, and is divided into l sepa 
rate hliKks ol rugged mountainous terrain. Separatng them 
ate \ lowland areas, tlsc Lahocha plain, the \X'a|4ut-j | lam, 
and the Sajoang valley. The first 2 have a large ptorxir- 
tion ol swamp. The ' lowlands hum corridors across the is 
land. Within the mountain blocks, the ridges and valleys have- 
little alignment with each other, and cross country travel is 
difficult in any direction The northwestern and southeastern 
blocks are nor quire as rugged as the other two. Maximum clt 
various vary from 2,3(H) feet to 6,923 feet i Mount Siltcla >. I he 
plains, other than the J lowlands incnnoncxl ulxsvc, bonier the 
coast and are narrow and discontinuous The west coast, border¬ 
ing Samluki Strait, is almost a continuous marshland about 10 
miles long. 

(c> Ohu. This island is liKated between Manciioli and 
Batjan. Most of the central and nortltcastern parts of the island 
are hilly with a maximum elevation of MO feet There ate nar¬ 
row Hats along the western and southern coasts 

(J) MtnJioh Mandioli Island is the third largest in the 
group anil lies south ol Kasirocta. It is hilly in the interior, hut 
considerably lower in elevation than the 2 larger islands in the 
group It reaches a maximum ol 1,9H(i (eel A narrow coastal 
plain altout 1 '3 mile wide borders most ol the- cnasilim The 
pottion along the- south coast is swampy 

171 truer u/am/i 

Although there are 120 islands adjacent to Halmahcra which 
exceed 1 j mile in diameter, the largest of these is only 11 miles 
long Fewer than JO exceed 2 miles in length These islands 
vary considerably in shape, elevation, vegetative cover, coastal 
characteristics, and military value 


B. Sangihc-Talaud Islands. 

These 2 groups ol islands lie between the northeastern tip 
ol Celebes and the southernmost tip of Mindanao 

11J Sangibt bland t. 

The .'ungihe group consists of volcanic cones or groups ol 
cones, some of which arc active They have little military im¬ 
portance. since there arc no large sheltered harbors, and flat 
land suitable lor airfield construction is notably absent. Coastal 
plains arc narrow and discontinuous, and in the wider portions 
(not exceeding I or I 1 j miles) generally are swampy. Sangihc 
Island is the largest of tlsc group. In a lew cases, such as on 
Sangihc and Swoc, there arc gixxl cross-island routes, located in 
the gaps between the volcanic cones (FloURI! II * 2). The is¬ 
lands are made up largely ol loose volcanic derritus, althovg > 
there are several areas of solidified lava and terraces of coral 
limestone. The latter are common along some of the co-st.il 
lowlands. 

<21 'I aland I i/aWi. 

The Talauil group are chielly of sedimentary origin, hence 
ditlcr Irom the volcanic Sangihc Islands. The Talaud Islands arc 
considerably lower, live highest elevation, on Karakclong. be¬ 
ing 2.222 feet, and common elevations in the interior being 
between 1,000 and 1,3(10 feet The bulk of tin- island masses 
consists of limestone Most land surfaces arc exceedingly rough 
despite the moderate relief. The largest areas of Hat plains arc 
In atcl along the southeastern coasts of Salcbaboc and Kalxx- 
rorang Because of Oh- roughness ol the interior portions of the 
islands, there arc lew good cross-country routes, travel between 
different parts ol tlx- same island generally being ulong gixxl 
coastal trails A gixxl route crosses the central portion of Kara¬ 
kclong. however, Irom Boo on the west coast, to Kuims on the 
east toast 

• Mindanao and adjacent islands. 

(Plan I). 

In contrast to the other larger islands treated in tins report, 
Mindanao has relatively large areas in the interior where knit 
relict and vegetation are suited to large stale military opera- 
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x lilnull. Horlcie village. Iix.ling W 19V; A motor road un on the pass between rhe two volcanoes and leads to Ondong village nn the west 
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*<m*. Particularly in a north-souih dirccnon There arc a num- 
Ikt ol high mountain ranges, most of which have vulcanic 
|>cak» rising well above 7.000 feci, hue some of these ranges are 
broken by natural corridors or defiles There are 3 mam corri¬ 
dors across the island from north to south These arc. from west 
to cast, the isthmus between lllana and lligan Bays; the liukid- 
non Uplands (FlGURI! II - 3) with their grassy plains, lying 
between Macajalar Bay and the Cotabato Basin; and the Agu 
san Valley, including the low hilly terrain that separates it from 
the lowland at the head of Davao Gulf This latter corridor is 
largely unusable as a route for troop movements because of 
large areas of swamp and marsh. The most continuous terrain 
turners are the mountain ranges that lie to the cast and west 
of the Aguwn basin, and the kit of rugged terrain that runs the 
length of Zamboanga Peninsula The only easy east-west corri¬ 
dor leads northwestward from the west side of Davao Gulf to 
•he Cotabato Basin Routes within the Agusan and Cotabato 
Basins are restricted, owing to extensive marshes. 

'I he arrangement of the mountains, plateaus and lowlands 
|K-rmits a logical romparrmentation of the island into relief 
regions. These various regions will he described sejuratcly in 
the following paragraphs, beginning m the south and progress 
mg around the island in a counter-clockwise direction 
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(It Southern Mountain Region. 

This region includes the mountainous district in the south 
central part .if the island Its northeastern boundary is formed 
by the pas* that is followed by the Cotabato Davao highway 
On the north is the broad Cotabato Basin. The peninsula cast 
of Sarangani Bay is almost entirely mountainous (FIGURE II - 
n. West and northwest of Sarangani Bay. there arc 2 rugged 
areas of volcanic peaks. Separating these areas is a low corridor 
extending from the northwestern corner of Sarangani Bay to 
the southeastern corner of the Cotabato Basin This corridor 
(the Koron.id.il Valley) has recently been the scene of consid¬ 
erable colonial activity, and is traversed by a highway coin 
plcted just prior to the war The mountains continue to the 
northwest w ithout a break to a point northeast of Linao Bay 
At this point the mountains become lower in elevation and 
Continue as a low range of lulls to Tapian Point. The entire 
northwestern portion of the region, with the exception oj the 
range of hills just mentioned, is a dissected plateau of lime- 
stone and other sedimentary rocks Its highest portion (2.000- 
feet i is on the northern and northeastern side, where 
there ,s an abrupt slope down to the Cotaharo Basin. This 


plateau rises directly from the sea from Linao Bay northwards 
to the mouth of the Mindanao Pulangi River, except for a few 
small l«ys or coves where there arc stream mouths. In general, 
the streams in the limestone area have their sources in the range 
of lulls that rise- above the plateau near its northern edge. They 
How southwestward in narrow, deep ravines Except for the 
Koronadal valley route, the entire region would be extremely 
difficult to cross There arc a few narrow coastal plains along 
the soutliwestern coast, such as at Linao Bay, Port Ixduk. and 
Kling. 

Ml Central Mountain Region. 

This long north south mountain range, extends from the 
Mount Apo district, which is southwest of Davao, northward to 
the north coast. It is jicrliaps the most effective terrain barrier on 
the island ( FlGURI! 11-3). It is high and rugged throughout its 
length and there arc no easy routes across it. Routes from east¬ 
ern Mindanao to the western portion of the island either skirt 
the northern end of the range, closely following the coast, or 
pass through the Gm aha to-Davao corridor that separates tin 
southern end of the range from the Southern Mountain Region 
The highest elevations are found m the group of volcanic |>caks 
southwest of Davao, of which Mount Ajki is the highest (9,690 
feet). There has Urn an appreciable spread of cultivation from 
the Davao coastal plains up the long low er slopes of the peaks. 

( i) Davao I .'inlands, 

These lowlands extend northward from M.dalag Bay (on 
the west side of Davao Gulf) around the head ol Davao Gulf 
(FlGURI! II • 6). The terrain is flat to rolling. The narrowest 
|°tt"»n IS near the village of Santa Cruat, where the mountain 
slopes come within a few hundred yards ol the coast Elsewhere 
the mountains are 3 to 23 miles from the coast. The flat plains 
arc limited to fairly narrow coastal strips and alluvial flats 
along the lower stream courses. The largest of these are in the 
Padada-Digos Valley, the area northwest of Dalian, and at the 
head of Davao Gulf. The most important terrain features are 
the remnants of old gravel terraces that rise above the general 
level in the mter-stream areas and command the plain and sea 
approaches. They have been dissected by streams until they 
appear as low lulls. Many of them are cleared for abaca fields 
and could lx- Climbed by tracked vehicles; others arc steeper 
ami covered with trees. The belt of gravel terraces becomes 
much wider toward the head of Davao Gulf and continues al- 
most to the Agusan Basin to the north. On the east side of the 
gulf, the coastal plains vary considerably in width, and in many 
places the mountain foothills come out to the coast (FlGURI! 

II - 7 ). in contrast to conditions on the western side, there is lit¬ 
tle cultivated land on this suit- of the gulf. 

(4> Ha stern Mindanao Regi on. 

I his region includes all of the easternmost part ol Mindanao, 
east of the Agusan Basin and the Davao Low lands, and extends 
from Blaa Point on the north to Gpc San Agustin on 
the south It is largely an arcs ol mountainous terrain, with dis¬ 
continuous coastal plains bordering the hays. The northern por¬ 
tion is formed by the Diuata Range The mountain belr is al¬ 
most a continuous barrier 20 to 10 miles wide, having average 
elevations of about 3.800 feet in rhe north and 2.700 feet in the 
south. Individual peaks rise* to 6.0(H) and 8.000 feet. The only 
breaks in its continuity art the Lake Mmnit-Surigao corndot 
near the northern end and the Lupon-Mflti corridor that cuis 
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Htnatuan I Unuu. Carrascal. and Bccehu* 71k mai 

mum wdth of these coastal lowlands •* about 7 miles 

lit Aguu* Htnm 

This Urge valley extend* nearly the enure north-touth length 
ot eastern Mindanao The Agusan River wluch drain* thi* ha»in 
■* 150 mile* lung. It* source i* in the mountain di*tri(t ca*r ot 
Davao Gull The ha*in proper begin* near Moncayo. at 
nonhern edge ol the low hdly rooe that separate* it from 
lowland at the head ol Davao Gull. From Moncayo northw 
there «* a broad. Hat trough all the way to the north Coa*t. Theft 
are no broad area* ol foothill* bordering the plain, and moun 
tain* n*e abruptly from the plain along much of the eastern 
**de An important leatute of the batm i* the marth and lake 


across the narrow neck of the peninsula east of Davao Gulf 
Wni ot Hinatuan Bay. the mountain belt a narrow (only 
about 10 mile* wide); and thi* was selected a* the best location 
for a road connecting the east coast with the central portion of 
the Agusan Basin There is much limestone that ha* been 
elevated to height* of from 500 to 1,000 feet along the ea»t 
coast Such area* are difficult to eras* because of the rough 
surfaces, sreep-sided ravines, and vertical clilfs facing the tea 
( Figure II • Hi Remnant* of such plateau area* stand out a* 
isolated lulls on many ot the coastal plains The plains border 
mg the east coast are isolated from each other and from the rest 
of the island (FIGURE II - 9). The largest of these plaint are 
lound bordering the larger kiy*. such a* Mayo. Guerl. Btslig 


Davao Lowland* Daliau flam lacking NW from * pout about 8 mdes N> of Asroega I'm 
uve abaca plantation* in Sirawan valley Ul rear. Plantation* aid second growth w,.dlatsJ 


Narrow ut.p U coconut palm* near coast Extcn 
m middle distance. Highland border on hnnaun 


Fau vide of Davao Gull lac*mg N'E toward P,v. Pomt I <>35 y, 


ram forest growth. Coastal lowland* 


0 


Iff 






Fnuii II 10 Mittlmm 

A*uun Hawn Looking St over TaUop.n village I9W We»J«d anJ 
tulionid irtu un (lightly ln(lcr ground isr»i ro nvrf Marsh grass on 
lower land farther hack Irom river 

16) Bnkut*9W I’plimJf. 

This region, located in the central part of the island, 1 % t hat 
actcrind b> wide. sweeping. grass-cuveftd valleys and slopes, 
turmounted by moti or lest isolated groups ol volcanic moun¬ 
tains The northern end <>l the uplands lies only a mile or two 
Irom the head of Macajalar Bay, and rises ahtupily Itom the 
narrow coastal plain On the south, the uplands slope gently 
southward, merging w ith the gravel terraces and low hills that 
Border the- northern side of the Cotahato Basin As a rule, the- 
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fiut ai II * Mrwdawae 

Imraocr lit Lamon anchorage Veep walled, dense!* heesatd tone. rypnal ul ran uaM peninsulas no Mindanao 


ilitimt in the irntral portion This is a serious harrier to cross- 
eountt) meivcmcnt The higlicsr and best drained portions of 
the flat plain ate along the hanks of the rivet, or along the old 
hanks of abandoned stream channels (FigI'M II 10) 


surfaces of the valleys and slopes lie at elevations of I'd ween 


1.500 and 5.000 feet, and slope away gradually Irom the- groups 


FK.I at II - V U.wGwe- 
Caicel River 1942 

(HwiMlts in nsnljol irasel weep cliff*. thwk vcgetatuia loser. 11 *! 
boulder-strewn river 


The largest mountain groups arc the- Katanglad and Kala- 
tungan Mountains (FK.tai II III There arc also a few iv»- 
latcd sokanic cones rising above the general level of the u|v 




fft-iarll II 

HukiJnon Uplands I...kio^ NW Ov*» Maura* mw.nl wwnhc.vtcm ml .4 K.I.uiiui Mount. m« 

lands an4 l.wrui 


IjiuI plains In ihc northern part of the region. the streams that 
radiate outward from the Katanglad Range have cut .kej\ 
steep-sided trenches into the gently sloping deposits ol vol 
«anii material that constitute much nl the region Farther south, 
along tl»e middle course ol the PuUngi River, the slojxs are 
less dissected, and ihc country has the appearance of gently un 
dulating prairies. 

From a military stand|xnnt. tl»e most important (actors in the 
grogmpljy "I ilu region -»r<- the numerous airfield sues i mane 
of which require little more rhan culling or burning the tough, 
tall "cOgon" grass to make them usable as emergency landing 
fields); the general suitability of the terrain for large scale mili¬ 
tary operations; the central position on the island, and the natu 
ral approaches from the south and north 

The most logical approach from the south is up the Pulangi 
River valley, along the Sayre Highway There are lew points 
where hilly terrain constricts the southern approach, hut there 
are possible defensive positions near Kibawc The Mandagao 
valley is a poor mure of apprmch from the south because of the 
rough terrain along much of us lower course. The Central 
Mountain Region forms an effective barrier along the eastern 
side of the Bukidnon Uplands. The mountains rise abruptly 
< FIGURE II • 5 >. and only poor foot trails lead across from the 
Agusan basin f 

The most logical defensive position against approaches from 
the north (Macajalar Bay) is the escarpment that borders the 


narrow coastal plain (Flc.URt II 12). This escarpment is cut 
by innumerable steepsidcd ravines Supporting this defensive 
line are Ranking positions for secondary defense that can be cs 
tahlished along the larger canyon like trenches that arc cut 
into the plateau, particularly the trenches of the Cagayan and 
Tagukun Rivets and their tributaries (Fioum II - 13) Neat 
the headwaters of the Mandagao River there is a joss that gives 
access southeastward from the lligan Bay-Lake Lanao district 
(FIGURE II - II>. hut the dense forest west of the pass would 
be a handicap to overland travel there 

f7> VpUmJt. 

VFest of the Bukidnon Uplands, and extending toward the 
rurrow isthmus between lligan and lilana Bays. ,s an area of 
diverse terrain features The southeastern part is formed by a 
range of high volcanic peaks trending almost cast west, includ 
mg Mount Pupiyungan <9233 feet). Mount Ragang. and 
Mount Luukan <7.398 feet ( The lower slopes of this range arc- 
long and sweeping, similar to those in the Mount Apo district. 
In the northeastern pan ol the area, extending northwestward 
from rhe Bukidnon Uplands Region, and forming tlx- peninsula 
between lligan and Macaialar Bays, is an area of hilly terrain, 
not particularly high (asrrage elevation K00 to ».<XX> feet I. 
but exceedingly rough 

The cua«al plain hoedermg Mindanao Sea is narrow , except 
at the head of Ponguil Bay- <thc narrow extension of lligan 
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iK.i’Ri II - 13. Mindanao. 

Ilukidnun Uplands Manama Canton .it crossing point of Sayre (Mo- 
layhalay-Cagayanr Highway looking N toward Tugoloan < anyon 
1939 ( haracrrristic gorge dissected terrain of northern llukidnon 
Region. 

Buy), where there arc great expanses of mangrove swamps. The 
major part of the region consists of an undulating to rolling 
land surface that rises gradually from lligan Bay to Lake Lanao 


(FIGURE 11-13 >, and continues eastward on the east side of tin- 
lake toward the pass leading to the Bukidnon Region 

On the west side of the lake, and paralleling it. is the Gurain 
(Gur.iyan > Mountain Range. This range sw ings westward near 
the southwestern end of the lake, and widens southward as far 
as the coast of I liana Bay. forming a belt of rough terrain that 
Blocks land communications between the eastern and northern 
portions of lllana Bay At the western end of the region, there 


FlCURl! II M Mindanao 

Bukidnon Uplands. Kidanguin River near m (unction wiih the Maxi 
dugao I .miking N toward lower slopes of Kalarungan Mountains. 1939 
Thr pass hecwcen the upper Matidagao valley and ihc l ike lanao area 
is in the far left rear 
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u only a l>clt ol low hills separating the coastal plains at the 
heads ol I liana and lligan Bays. This isthmus has considerable 
strategic significance because it alfords the easiest crossing ol 
Mindanao from south to north Within the tcgion, there are 
' points toward which land commumcaimna focus in the Lanao 
Upland Region These arc the gap between lllana ar.d lligan 
Hays < mentioned above). the pass at the southwestern end of 
Ijkc Lanao. between the southern end ol the Guram Range 
and the northwestern end ol the volcanic region lying south 
of the lake ( Fk.uk l II 16); and the gap at the northern end 
of Lake Lanao < near Dansalan) between the Guram Range 
and the northwestern extension of the Kalatungan Mountains 



of Sibugucy Hay One of the few cross-country routes in the re 
gain lies between the lower part ol this valley and the small 
port ol Malangas. on the west side of Dumanquilas Hay. The 
only good land exit from the region is the coastal road that 
skirts the north coast The western terminus of this road is 
Smdangan, on Sindangan Hay Foot or pack trails afford the 
only means of crosscountry movement across Zamboanga 
Peninsula Movement along routes paralleling the southern 
coast is hindered by hill spurs that form rocky peninsulas, by 
niugh coral terraces, and by swampy stream mouths 

191 Cotabato Batin. 

This large lowland covers 1,800 square miles It opens west¬ 
ward to the c ast sale of Moro Gulf It is approximately 60 miles 
long, from northwest to southeast, and )0 miles wide (Fic.uk l 
II 19). It is similar to the Agusan Hasm in that it contains 
large areas ol poorly drained land, such as the Libungan and 
Liguasan marshes (Fl(.UItf II 20). and a dense network of 
sluggish, winding streams The northern portion of the region 
is bordered by a rone of low. gravel ami limestone terraces. The 
eastern portion merges with the long slopes of the volcanoes in 
the Mount Apo area, and the southern border is formed by the 
steep northern front of the Southern Mountain Region. At sev¬ 
eral places, isolated, low. flat topped hills of soft limestone rise 
•hove the flat surface of the plain, such as the Cotabato airfield. 
Rcina Regcntc. and Pikn (Fort Pikit). 



I laikiriK 


Ftr.t'H( II - tr. Mind *cao 

along west calc of Ijke lanao. Ciurun Moum.ns to nghi. Gan.su Peaks m di 
by .he DinsiUivt ixahaa. highway 


“ Ml H* K J P between is urilind 


Flu m II |) MmJ*n*-> 

Iaridas Uplands, near Dimalan looking N« turn north end of 
lake lanao. across Saguiaian valley i.ma/d llligan Ho 1911 Our* 
trnsiic undulating terrain 

(N) W’rtlrrn Mindanao. 

The western end ol Mindanao, including Zamboanga and 
Misamis (V.ulcntal Provinces, iv essentially an area of rough 
mountainous terrain and isolarcd segments of coastal plains 
The greater portion of the rugged terrain Iks at elevations ol 
Horn 2.000 to 1,000 feet, hut Mount Malindang in the center of 
Mivutm Oriental Province (west of lligan Bay) rises to 7.956 
Icet The interior of Western Mindanao is d.lficulr of access 
(Fir.UKl II . 17 ). and is little known The longest ami wkirsr 
coastal plains arc found at the southern end of ZamNunga 
Peninsula ( FlCURI II - 18). and along the western s*Je of II. 
gan Hay. Even litre, however, rise width of the plains does not 
exceed 5 miles Another fairly large lowland extends up the 
Sibugucy River for about 20 miles, from the northeastern head 


Entrances to the region, except by sea. have already been 
treated in the descriptions of adjacent regions. These entrances 
include: rhe Koronadal corridor from Sarangam Hay. the 
pass from the west side of Davao Hay. the Hukidnon Upland 
route via the Pulangi valley; and the lake Lanao-1 liana Hay 
route, m the Malahang coastal plain and the Balut lake dis 
mu tlM.um II - 21). The highways of the area generally 
avoid the poorly drained sections, keeping to the slightly higher 
terraces along the northern side of the basin Approaches from 
the seaward side would he hindered by the Distributaries of the 
Mindanao Riser, 


1101 AJjatmt itlauJi. 

There are 88 ,viands exceeding « j mile in diameter which 
are -patent to Mindanao They vary greatly in physical char 
actcr and military impoetancc. One of these. Samal Island (Flc. 
t m II - 22 ). has particular significance because it is large- and 
Iks near the head of Davao Gulf and opposite tlx- City ol Davao 
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E'K.I »i 11-11 

/am bongs Province looking NW ,m oJr of Dumaikpnlat Bay 19*1 lyp-al 


hilly terrain lVnw futc*t» in inirnor 


1). Sulu Archipelago ami Basilan Inland. 

All of the larger islands in «hc chain ihai extends from the 
southwestern tip ol Mindanao to northeastern Borneo arc 
tuggal and forested Of these. only Jo lo and Tapol contain ap 
prcciablc areas of Hat to rolling land, with adequate crass island 
r«mtc» for military operations Many of the smaller islands in 
the archipelago, however, arr low and Hat. and appear to have 
suitable sites tor airfield development 

II) Hut Han It land. 

The large island lying south ol Zamboanga Peninsula (Min 
danao) is Basilan It » 35 miles long from cast to west, and 2\ 
miles wide. Most of the interior ts hilly to mountainous, the 
highest peak. Basilan Peak, rising to an elevation of 3.317 feet 
There is a senes of mountain peaks encircling the interior of 
the island 3 or 6 miles inland from the coast. Within this cir¬ 
cle the terrain is less high, consisting of rolling upland country. 
The largest lowland area is along the northern coast in the 
vicinity of Lamitan. the largest settlement on the rtland The 
lowland along the southwestern coast is flat and swtunpy. 

(21 Join ItlanJ. 

Jolo Island is 38 miles long from west to cost, and 3 to 14 
miles wide Several volcanic peaks and hills rise singly from 
gently rising slopes (Figure II - 23). The highest and most 
rugged part of the island is in the west, where more than 10 
peaks rise above 1.000 feet elevation, with 6 of these surpassing 
2,000 feet. Some of these volcanic peaks have craters at their 
summits Between some of the peaks arc wide passes or valleys 
followed by roads that serve the island exceptionally well Most 
of the useable gaps trend from north to south. Many gullies and 
ravines dissect the steeper hill slopes The mountain peaks 
and hills arc only local barriers to cross-country travel. 


and as a general rule, such travel would not be difficult, as there 
arr w ide areas of open grasslands and cultivated fields. Swampy 
areas would hinder deployment ol troops in some of the coastal 
MCh a* m the viumty of the town o| Jolo and aloni; tli. 
shone of Tutu and Maimbung Bay* 

(M TtuiUui I‘Lml. 

This large island, located.near the southwestern end of the 
Sulu Archipelago, is 32 miles long from southwest to north 
cast, and is from 3 to 16 miles wide. Most of the interior is 
rough, hilly terrain (FlGURi II - 24). Tin- highest point is 
Mount Sibankat ( 1.803 feet). There are only a few fairly large 
areas of low. level land, such as at the extreme southwestern 
end of the island (Figure II • 25). and near the northwestern 
end. between the Dungun River and Kula Kula Channel The 
half of the island southeastward from Mount Sibankat is com 
posed of sedimentary rocks which have been dissected without a 
tegular pattern of valleys and ridge lines. The northwestern 
half, on the Other hand, is composed of a different type of rock, 
and there is formed a mote or less continuous central ridge, 
trending northeast-southwest. Several airfield sites arc rcjxirtcd 
in the small islands that lit off the southwestern parr of Tawi- 
tawi 

(41 Letter iiLinlt. 

There arc 165 islands in the Sulu Archipelago which have a 
diameter exceeding < mile. Most of these arc small, but some 
have potential military value and should be studied in detail 
Figures II - 26 and 11-2- show characteristic terrain for some 
of the lower islands. 

E. Northern and Eastern Borneo. 

l ew derails arc known about terrain conditions in the interior 
parr of this region The coastal districts. on the other hand, are 
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fairly well known. particularly along the we*t coast The in 
rerwr consists almost entirely oI highlands. most of which are 
composed ol nwgh terrain High mountain range* do not cun 
Hitutc a large percentage of the land area c«epe in the north 
wotern portion ol the region. where a series ol range*, trend 
mg from northc-att to louthwe*! form* a harrier to east-west. 
crOM-country travel The highest of the*e range* ■* the Crocker 
Range, which culminate* in Mount Kinahalu. elevation 13.498 
feet (Figure 11-28) There arc ieveral place* in the interior 
where stream valley* widen to form Hat to rolling, haun-Jikc 
depression*, such as in the Pcgalan valley southeast of JesscI 
ton. ami along tome of the upper tributaries of the Koerai. 
Kapn. Scmbakocng. and Sugur Rivers With the escrpcion of 
the Pcgalan valley, these basins are isolated, and of little mill 
(ary importance 

Coastal lowlands arc wider along the east coast than on the 
west. Itccausc the largest rivers in the region flow out to the 
eastern or northeastern coast*, budding ntensive alluvial 
plains and deltas near their mouths A characteristic ol nearly 
all of the coastal areas is the presence of isolated hill* or group* 
of hills that rise steeply from the surrounding lowlands without 
any regular pattern of distribution or alignment < Figure II . 
29). 


There are no well-developed crow aland route* The almost 
continuous covering of fore*!, the hilly to mountainous terrain, 
and the lack ol settlement* in the interior have effectively dis¬ 
couraged the construction of roads between the eastern and 
western coast* Most travel m the interior a either by boat along 
the larger river*, or by foot over native trails. The hc*t potential 
route for crow-island road development leads westward from 
Sandakan to the basin in the upper Sugut valley cast of Mount 
Kinabalu, and joins the Kota Bclud-Pegalan valley-Beaufon 
route at Ranau 

Instead of dividing Borneo into terrain regions as was done 
in the detcriptRm* of Halmahera and Mindanao, only 2 di¬ 
vision* (corresponding to the areas under Dutch and British 
control prior to the war I w ill be described 

III l)u/th Rom *o (north of the Equator). 

This part of the region a essentially an area ol rough, hilly 
terrain, fringed on the wot by a low mountain range, and on 
the cast and south by wide. Hat. poorly drained, alluvial plains 
The largest area of such river plains is in the southeast, in the 
hasin of the Koctai River Another area of low, marshy 
river plains is found in the multiple deltas of the Kajan, Seta- 
lap. and Scmlukocng River* The Sangkoelirang and Bcraoc- 



f-ulnvjtnl lowlands. 
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FlGURIlll 19 MnuLnu 

Cotahato Ruin looking NW from Pikir toward highlands at t»un r.lg< 1935. 


River* also have brood lowland* near their mouths. A large 
portion of the interior consists of dissected plateau country. 
Stream valleys .ire deep and narrow. The underlying rock is 
principally sedimentary, including much sandstone Cross emm 
try travel is hindered more by stream gorges and dense vegeta¬ 
tion than by mountain barriers. The highest chain is the Muller 
Kange. between 3.0(H) and *1,000 feet in elevation, which forms 
the extreme southwestern corner of the region. The northern 
extension of this range, the Iran Mountains, is lower. Still far¬ 
ther north, the mountains increase in elevation, and the range 
splits into several off-shoots which form the rugged mountain 
chains of British North Borneo. If it were necessary, potential 
routes for motor roads could undoubtedly be found that would 
connect Dutch East Romeo with Sarawak. Brunei, nr British 
North Borneo. To develop any such routes, however, would re¬ 
quire an immense amount of labor, primarily in clearing the 
forest, grading and filling, and constructing bridges. 

121 British North Borneo. 

This part of Borneo is much more rugged than the Dutch 
portion previously described. Along the west coast is a lowland 


the coastal lowland* become narrower toward the north, and 
are displaced entirely by hilly terrain in several places north oI 
I'u a ran The Crocker Range forms almost a continuous wall 
fating the west coast, about 10-15 miles inland. It is broken by 
only one major pass the gorge of the Padas River, southeast 
of Beaufort. Another pass that is much more difficult is located 
along the southwestern flanks of Mount Kinabalu, and connects 
die Ranau plain with the upper Tempasuk River that flows 
out to the west coast northwest of Kota Belud. Northeast of 
Mount Kinabalu, the Crocker Range divides, one branch extend 
ing north and forming the mountainous backbone of the penin¬ 
sula west of Marudu Bay, and the other bending eastward to be 
joined by other ranges from the south. 

The largest interior depression is the Pcgalan valley that 
forms a trough from northeast to southwest on the east side of 
the Crocker Range. It varies in width, hut at 2 points (near 
Keningau and Tambunan > it is a flat, grassy basin several miles 
m width The exit southward from this valley is via tin- Padas 
gorge, and that northward is over a fairly low divide into the 
Ranau plain, a partially dissected plateau lying east of the base 
of Mount Kinabalu. 


that is widest in the delta area of the Padas River. Hills that East of the major drainage divide, in northern Borneo, the 
rise steeply from the plain arc scattered near the coast, but arc general features of the terrain arc similar to those in the Dutch 
grouped into a belt of foothills a few miles inland In general, territory farther south. The drainage basins are larger than those- 
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ucm of iI k- divide, the stream* are larger. there are broad 
sK-unpy areas mar the river mouths, and there is less mountain 
om terrain. Lind travel parallel to the coast would Ik greatly 


hindered by the swamp and marsh lands and also by the belts 

^ ' ,Kjt olQ ^ an ^r "sc above the low- 

lands in the inter stream areas. 
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I k.ukii II • 26. Suh, Archipelago. 

Western shore of Taped Island I nuking NE 1955 ( ultivatcd terrain typical of lowlands of idand. of the Tapal group. 

(i) Adjacent Islands. For purposes of more detailed description, Northern 

There .ire 72 islands whose maximum diameter exceeds 1 / Celebes has been sub-divided into two regions: an eastern re 

mile which are adjacent to Northern and Eastern Borneo. These K"»" including the Minahasa and Ikilaung-Mongondow Prov- 

differ greatly in physical character and military value, but inics, and a western region, hereafter called the Northern 

should lx- studied hi detail. Tarakan Island is discussed und.r Peninsula, including .ill of the peninsula west of the Qngkag- 

topic 26. Critical Areas. Doemoga River. 


F. Northern Celebes and adjacent islands. 

Except for tin- extreme northeastern or Minahasa end of 
Celebes, the area north of the Equator has a comparatively sim¬ 
ple framework of relief. In the interior is a central mountain 
backbone, which in a few places sends out tributary spurs 
Vh echelon" to the coast The mountains comprise an unbroken 
rampart between the Celebes Sea and the Gulf of Tomini. ex¬ 
cept near Gorontalo and in the Minahasa Region 

The coastal plains for the most part arc narrow, although 
fairly continuous. Not all coastal lowlands of Northern Celebes 
are universally favorable lor military operations. This is due to 
swampy terrain which commonly is found immediately behind 
the sandy beach ridges and near the mouths of the larger 
streams. 

In the Minahasa Region, the relief pattern is quite different 
Here are found broad, upland flats and rolling country, sur¬ 
mounted by several tall, volcanic cones The approaches to these 
upland areas, particularly those from the southwest, are re¬ 
stricted because of the deep, gorge-like valleys that cut into the 
plateau edge. 


(11 Minahasa-Bolaang-Mnngondou Region. 

From a military point of view, this region is much more sig¬ 
nificant than the rest of Northern Celebes. This is because of 
the availability of several cross-island routes and a lair network 
of motor roads, the presence of several well-drained, cleared 
areas of flat land suitable for airfields, and a comparatively 
numerous native population. 

There are 2 main corridors across tlx- island: the Belang- 
Amocrang passage on the west, and the Manado-Kema valley 
farther east Of these, the latter is by far the easier, the highest 
point on the route being only 76 i fee t in elevation. The former 
requires an ascent of about 1,200 feet to the plateau level Con¬ 
necting these- two routes is a lateral corridor, the Tondano 
plateau, which includes the flat terrain in the vicinity of Lake 
Tondano. Routes connecting the interior basins and plateaus 
with the Coast arc more frequent along the northwest coast 
than the southeast coast A possible route from the west into the 
interior is from Gorontalo eastward up the Bone valley thence 
across a hilly divide to the plateau country near the headwaters 
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PlGURI II. 29 Bmhh Norib Boimo 

Northwestern coast. View near Jewlt.m Direction and .Lie unknown. Ouracirriitic lowland scene during ihc wci season. Isolated lull, rise u S,,vc 

*»*c plain. 


«»l ch.- Ongkag-Doemoga River. A military road was planned 
■•ong diis route, hut was never completed. This route would 
loin with tlic main entrance to the Mongondow country (the 
l.ombagin-Katiimobagoc-IX>cmogakctjil road) 

The cojit.il plaint on the northwest arc wider than those 
on the southeast. Included among those on the northwestern 
toast arc the Amocrang and Manado lowlands, which extend in¬ 
land lor about 3 miles up the Runatapo ami Manado Rivets re- 
spcctively. The plateau surfaces become smaller and more iso¬ 
lated toward the southwest, in the Mongondow area The largest 
is m the vicinity of Kotarnobagoe The region has many volcanic 
|x-.iks These rise to elevations considerably greater' than those 
of the plateaus, lowlands, and corridors which they dominate. 
The highest volcanoes are Kalabat (6.590 feet), flanking the 
northeast side of the Manodo-Kema corridor < FlGURi II 30); 
Ixikon (5.210 feet), lying southwest of Manado; and Soepoc 
tan (6,000 feet), southwest of Lake Tondano 

Cross-country operations in the interior of the icgion would 
nor lx* particularly difficult. The main obstacles would lx* the 
narrow ravines cur into the flanks of the volcanic peaks. Be- 
tween the ravines, the land surface usually is gently rolling, 
with many open, cultivated fields and tree plantations Wet rice 
paddies Isauahs) arc found mainly on the flats surrounding 
Tondano Like. 

121 Northern Peninsula . 

The western portion of northern Celebes differs from the 
northeastern tip of tlx- peninsula in that it is generally lacking 
in interior plateaus, basins, and cross-island corridors. An ex¬ 
ception to this is in the Goronralo district where a good cross¬ 


island route leads northward from Gorontalo to Koeandang, 
and a discontinuous interior basin, consisting of the Bone River, 
Lake I imhoto. and Pagocjaman valleys, trends roughly cast 
west (PkilMH II • 31). Ihc lowlands arc situated along the 
coast, and while fairly continuous laterally, they do not pene¬ 
trate far into the interior. The mountain IxukliorH: is almost 
uniform in its sharpness and in its elevation (generally be¬ 
tween 6.0(H) and 7.000 feet). It is an effective barrier to cross¬ 
country travel, and only in a few places is it crossed by native 
fixu trails. For the most part, it is a single ridge, although in a 
few places it is bent, broken, and paralleled by one or more 
accessory ridges. 

The coastal pljins along the southern side of the peninsula, 
facing the Gulf of Tomini. are more nearly continuous than 
the plains along the north coast, where there arc a number of 
high rugged peninsulas The head of the Gulf of Tomini is bor¬ 
dered by a continuous coastal plain never more than about 1 .• 
nnlc wide The widest coastal plains along the south coast from 
west to cast are the Oja-Ongka plain, the Bola no-Mooeto’U! 
plain, and the Marisa plain. These plains average about H to 10 
miles in width. 

On the opposite side of the peninsula, the pnnci|ul coastal 
plains form a scries from the Bay of Tamboc < Bocht van Tam- 
hoc) on the southwest, to Lombagin on the cast in the follow¬ 
ing order; 

1 Pun boo plain. 5. Kampoeng Ha roc (or Tolitoli) 

2 Mxntc-Sihu plain. plain. 

4 Lendjoc-Pepc plain, 6. Bocal-Matirun plain, 

J Maradja River lowland, 7 Pildch plain, and 
8 Koeandang plain 
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Thoc coastal lowlands would not be suitable foe ,hc deploy 
mcnr of methanued forces except locally, because ol swamps, 
and it is doubtful if there are many places suitable for airfield 
development Exits from the plains are only lateral (parallel to 
the coast), and none of them provides access to the strategy 
Mina ha sa Region at the northeastern end of the peninsula 
The only district that appears to have strategic importance 
from a terrain standpoint is the Gorontaio district. Here is a 
lowland, the Limboto plain, lying inland from the coast, with 
one narrow gap in the coastal range as us only southern a|» 
proach (FIGURE II • 32). A pass leading from Lunboio plain 
northward across the peninsula to Koeandang has a maximum 
elevation of only 1,384 feet, and a potential ruute leads east 
ward, via the upper Bone valley, to the Bolaan ; Mongo do v 
plateau with its road connections to the Mmahasa Region 


(1) AJjatrni iilsmJi. 

There are 29 islands a mile or more in diameter which ate 
adjacent to Northern Celebes The largest island is 12 miles 
long. Most of the islands arc less than 2 miles long Some ol 
these islands have military Significance m that they Hank the 
approaches to critical areas in Non hern Celebes 


Figcri II - 

Northern Peninsula. Iauking N and inlarsJ thnogh gay 


Drainage and Water Supply 


The drainage and water supply ol each of the major sectors 
of the Celebes Sea Area are discussed individually in the fol¬ 
lowing paragraphs 


A. Ilalmahera and adjacent islands. 

Drainage conditions in many parts of Haimahcra are un 
favorable lot military operations, but water supply is generally 


adequate lor large forces 


(I) Riven. 


The rivers in Halmahera. without exception, are navigable 
only for native cartels (ptdboei > Sandlurs block the mouths of 
rivers preventing the entry of larger craft. Most of the streams 
are short and swift Almost all are fordable, however, except 
after heavy rains The largest stream on the island is the Kaoe 
Riser, and it is the only one which is navigable by large prahoes 
°f * "» ' »«* foe any considerable distance. The sandbar 
at the mouth of Kaoe Riser is awash at low tide Ibis river is a 
barrier to military advance Other streams that would he minor 
turners to cross-country travel in their lower courses arc the 
Tubo (north of Cialcla). the Mcdc (between Galcla and To- 
belo). the Akclamo (near the end of the northeast |seninsulu). 
the .Sangadji (on the southwest side of Boeli Bay), the |jmo 




Psge II - 24 


MILITARY GEOGRAPHY 


(oo (he Socsoepoe PUin). and the I hoe <m«i way on the »ex 
coax of the nonhem peninsula). 

12) Uket. 

The only lake ol any significance oo Halnuhera is Galela 
Uke. located several mile* inland from the head of Galela Bay. 
It u about 2 6 mile* long from nu to »ew. and about I mile 
at it* greatest width It a reported to be suitable foe a seaplane 
anchorage 

< H Swsmpi. 

Swamps and marshes conxitute one of the grcatex obstacles 
to military operations on the island. Their most common loca¬ 
tion is near the mouths of the larger xreams and paralleling the 
shoreline behind the beaches, although in a few case* they may 
continue for several miles inland along the stream courses The 
swamp* are poorly drained areas that are periodically flooded 
by fairly shallow water and tend to have a forex vegetation, 
while the grassy marsh areas develop where there it deeper 
flooding As a general rule, the marshes are even more difficult 
to cross on foot than the dense palm forests of the swamp*. 
Mangrove swamps are commonly found along the muddy 
shores of sheltered bays, such as in Loloda. Djailolo and Dodin 
ga bays, and at river mouths. Listed below are the largest areas 
of poorly drained land on the island, given by terrain regions 
(No distinction is made between swamp* and marshes ) 


(a) Southern Htlmthe 

* a. 

East coast 
Northwest of Foja 
Northwest of Wtd* 

Along ihe lower course of 
ihe Kobe River 
W«« coait 

Notth of Lifofa 
West snJ northwest of 
P*)aheisUm 

( h ) Centred lUmthert. 
East coax 

Central portion of ihe south 
coax of tfceli Kay 
The lower pomon of the 
S«ng*d|i River valley 
South side of Kaoe Bsy 
West tout 

Between Cape Dobejpti 


(r) Northern llJmthe 
'* 

bx coast 

Northeast of Akebmo on 
the northwest lade of 
Kao* Bay 

Middle pomon of Kaot 
River Valley 
North of Galela 
West coax 

Fast mk of Loloda Bay 
South of the mouth of the 
lime River 

Thr head of Dyadolo Bay 
The north udr of Uoduiga 


(d) 


Along thr mainland coast 
opposite the Woda Is- 


Morotet 

of W.,abo*la oo thr 


(a) &arw* liltnd. 

Fax of Laboefaa 

Fauude of Sambaki Strut oo 


(4) U tter lupply. 

Nowhere in the area, does the difficulty of obtaining drinking 
water arise. Nearly all villages obtain their drinking water from 
wells, generally only sufficient for village requirement* The 
water supply can be increased in any locality by digging add. 
tional wells, or by utilizing the water in xreams Inland, moun¬ 
tain streams are available everywhere It a advisable, however, 
to boil or treat all drinking water to remove possible con¬ 
tamination. 

B. Singihc-Talaud Islands. 

These islands are well drained for the mox port 

There are no navigable rivers, and none of the streams is 


sufficiently large to be an obamclc to overland travel. There are 
no lakes of sufficient sue to be of any military significance 
There are a few small swamp# located oo the flat coastal plains, 
particularly near the mouths of the small valleys. They are 
not of sufficient sue. however, to he effective barriers. Although 
linle accurate information is available, ir appears that water 
supply would not present serious problems, except lot unusually 
large military operations Since there are no riven or xreams 
with a permanent flow, the normal fresh water supply is ob¬ 
tained from wells 

C Mindanao and adjacent islands. 

In add it wo to the text material following, a great deal of in 
formation about drainage and water supply will be found in 
the regional relrf descriptions in Topic 21. 

(I) Utteri. 

Despite the large sue ol Mindanao, there are only 2 riven 
that can be used foe water transportation These are the Agusan 
and Mindanao Pulangi Riven 

(a) Aftun Rttee Thu rivet has the following depths at 
m western entrance: 9 to 10 feet at low water. 12 to 14 feei at 
high water over the bar Above Buruan. it is usually navigable 
for about 12 miles by vessels ol 8-loot draft or leu Ar this point 
there is a rocky obxructwn over which boats of Moot draft 
can p*sa The riser is navigable in all seasons by boats of Moot 
draft as far as Eaperanza. and in all but the driest weather as 
far as Lake Lumao. almost 60 miles from the mouth In the 
wet season, launches with a Vfooc draft may go upxrcam as 
far as Bun*wan and Veruel*. While the Agusan u fairly deep 
and wile (from 400 to 800 feet), the channels con sum I y 
shift, and * * advisable to use local guide* wherever possible 
The entire nver b*sm. for 13 to 20 miles on either side of the 
river, is low and traverxd by a network of interlocking water 
course*. The highex ground is found along the stream banks. 

<*> UtnJtnto-PuUngt Rnte. The bar at the mouth ol 
the Cocabato entrance to the Mindanao R,vrr has only about } 
feet of water over it at low ode. The south entrance is used only 
by small name craft The lower pan of the nver is navigable 
to launches of V to 7-foot draft *1 far as Paidu-Pulangi at low 
water, and to Pik it at high water Small bunches can go up to 
Kabacan at low water, and to thr Lumatan River at high water 
There are only a few wretches of firm ground along the lower 
count of the riser for good box or barge landings or for bridge 
approaches The current is fairly wrong The lower valley is 
covered largely by rice paddies ( Figure II • 33). and the num¬ 
erous water course* that form a network over the valley floor 
would be a handicap to military operations 

(r) Other meet. The other nvm are not navigable by 
nver launches except for very short distances (usually leu than 
2 miles) near thru mouths. As a general rule, they are obxacles 
to movement only oo the flat, narrow coastal plains, where they 
commonly have tidal characrerixxv or in the mountains, where 
they become raging torrents following heavy rains 

(2) Uhet. 

There are many large lakes on Mindanao, but mox of them 
are located m the marsh and swamp country in the Agusan and 
Corabaro Basins, and have poor shores or are difficult of access 
Lake Munir south of Sungao. and Lake Lanao. northeast of 
Ulan* Bay. however, have potentialities as seaplane anchorages 
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western Cucabato Horn. Plooded rue field*. talking NE bum * point 
* lew inilei cast ol Cmohato. 19)9. 


I). Sulu Archipelago. 

None ol ihe Streams of ihis group of island* is large enough 
to lx- ol any value for water transportation A few have swampy 
tidal estuaries that would lx- troublesome to crosscountry move¬ 
ments. There are no lakes of military importance in the archi- 
|xla/co There are 2 general locations lor swamps on these is¬ 
lands. One location is along low, muddy, sheltered coasts, where 
mangrove is almost universally present. The other location is 
along the lower courses of the streams, where they cross flat 
Coastal plains. 

I resh water is difficult to obtain in tlx Sulu Archipelago, es¬ 
pecially from December to May. No difficulty will lx- encoun 
tered on Italian or Join Islands, hut elsewhere water is at a 
premium, since there are few permanent streams, springs, wells, 
or other all-year sources. Shallow wells arc dug. from which 
limited quantities of brackish water arc obtained, and cisterns 
for collecting rainwater are fairly common. If traveling south 
through the archipelago, large supplies of fresh water should 
l<c stocked at Join and Siasi in preparation lor water shortages 
farther south During the dry months, water is the chief concern 
of the native population in many parts of the southern islands. 
“I'd they are reluctant to give or sell water. 

I-. Borneo and adjacent islands. 


• I 


• I 


« 1 


U> Ld, Mm nil. This cggsha|«l lake is about 15 miles 
long from north to south, and I to 9 miles wide, the widest |H»r- 
non king near the northern end. It is relatively dear of obstruc¬ 
tions. and there arc several sections of shoreline suitable for 
(teaching seaplanes. 

( b ) l.d i Linao. This is the largest lake on the island, and 
is located on the Lanao Plateau at an elevation of 2.297 feet. It 
is clear and deep. Its use by seaplanes is handicapped mainly by 
the frequent squalls which arise suddenly, particularly in the 
late afternoon. 

(it Stumps. 

The 2 great swamp and marsh areas of the Cotabato and 
Agusan Basins already have been mentioned under the descrip¬ 
tion of terrain. They are significant kirriers to any cross-country 
troop movement at any season of the year They contain innu¬ 
merable interlocking watercourses, lakes, and ponds. The coast¬ 
al plains on the island all contain some more or less jxxirly 
drained land, the amount being roughly proportional to the ex¬ 
tent of the flat land The larger areas of coastal plain swamps 
arc- at the head of Davao Gulf, near the mouth of the Agusan 
River; at the head of Panguil Bay (the innermost section of Hi- 
gan Bay). at the extreme southeastern tip of Zamboanga Penin¬ 
sula; and at the mouths of streams (lowing into Sihuguey and 
Dumanquila* Bays. 

HI Witter supply. 

There is no problem of an adequate fresh water supply in 
Mindanao. Streams, lakes, springs, and wells could supply an 
unlimited number of trexips. The only possible exception to this 
condition is in some of the porous limestone areas, such as be¬ 
tween Linao Bay and the Cotabato Basin, and on some of the 
adjacent islands. These areas, however, arc small A large por¬ 
tion of the domestic drinking wate r on Mindanao is obtained by 
collecting rain water This is not kcau.se of a lack of fresh 
water, but rather to avoid contamination. All surface and ground 
water should be tailed or treated chemically before king used 
for drinking purposes. 


Drainage conditions are of primary military significance in 
many parts of Borneo. 

II) Rivers. 

Within the portion of Borneo treated in this study, there is 
a great contrast between the rivers that flow toward the west 
coast and those flowing toward the east coast. The former are 
commonly short and swift, and arc of use for water transporta¬ 
tion only for short distances. The main exception is the Padas 
River, which is navigable by large launches for a considerable 
distance inland. In their lowest courses, where they lie on flat 
coastal plains (FltiURB II - 29). the west-flowing rivers may 
often be unfordable during the wet season, thus hindering over¬ 
land travel laterally along the coast. The rivers flowing toward 
the east arc large, and form the main routes of access into the 
interior. They are also major barriers to overland travel at 
right angles to their courses, since fords and good bridge sites 
are rare, particularly along the lower courses. In their lower 
reaches these rivers wind back and forth across flat, |*eriodi(ally 
flooded river plains. Usually there is a chaotic maxc of drainage 
channels ( pinUsans" or aninsans") and abandoned river 
k-nds that have ponded water {"Januui") in them on these 
plains Winding ridges of slightly higher ground border the 
present main river channels, as well as the sites of previous river 
courses. The river tattom along the lower reach is almost al- 
ways muddy On the Beraoe River (the lower Kcla. and Segah 
Rivers i the first firm gravel bank in the stream is not reached 
until 50 miles above Redcb Point 
General statements as to the navigability ol these rivers can 
k misleading Some of the reasons for this are: 

11 /dr fludm/ioni in i dune A difference in depth of JJ fee. 
has been observed at one point, and a use of 16 fcei in a single 
hour was recorded on one of the mountain streams m the central 
part of die island 

('hinging iirnni tourtn. A deep channel may be partially tilled, 
spill, or shifted in a shon penod of nmc 

temponr, obilrmiliom. particularly log tarns—owing ro the 
.onimon practice of dumping irees into the rivers following clear- 
ing for cultivation 


I 
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Srtneni wUb fdli of rtfUi Mint of the rims hi-» niituw 
gof/tn dong thru middle counn, ,tt tuv* long stretches ol 
navigable water luihrr upatteam Uie ol riven by luge otNn 
going vrucli it hindered by ben «i ihc river mouths, but levenl 
riven, loch m the Kinabatangan, Smith. Ka|an, Benoc, and Maha- 
kim. have been emered by veueii having Im thin I Vfooc drill 


(1) Liiti. 

There are no lakes of any military significance in this portion 


of Borneo. 


<}) Suvmps. 

Swamp* and marshes are a common feature of the terrain on 
the broad, flooded, river plains. They include both forested 
swamps and grassy marshes, depending on the depth of flooding. 
Although found along the lower courses of all of rise larger 
rivers, the swamps are most extensive, and are very significant 
terrain harriers in three broad areas: 

The Mahakam hum (the northern portion of which lies north 
ol the equator and wichm rhe boundaries ol this study). 

The multiple-delta region between the mouths ol the Kif»n and 
Smith Rivers 

The itei between the Kmabiiing.n Riser and Sindikin Bay. 


14) Wtltr supply. 

There is no lack of fresh water in any portion of the mam 
■stand, owing to the heavy rainfall and numerous rivers ami 
springs. Some of the smaller islands, however, particularly the 
low coral islands to the northeast, have a wafer supply problem 


1'. Celebes and adjacent islands. 

Drainage conditions are diverse in Celebes but watet supply 
is adequate almost everywhere. 


in Rlvtri. 

There arc no large rivets in Notthcrn Celebes. A lew streams 
ate navigable to small boats of shallow draft <3 to 4 feet) but 
only for short distances. The rivers of Celebes usually have 
characteristics typical of mountain streams along most of their 
Count*, but where they cross the narrow coastal plains they arc 
generally unfordable and wind across swampy flats 


(2) Lokn. 

There arc several lakes in Northern CcIcIks, only 2 of which 
appear to be suitable for possible seaplane anchorages. The 
largest is Lake Tondino, which has * greatest length of 7 Vi 
miles, and a maximum width of 3 Vi miles. It lies on the Ton- 
dano plateau, in the central portion of the Minahasa Region at 
an elevation of 2,269 feet. Mountains lie near the northwestern 
and southeastern sides of the lake, but there are dear approaches 
by air from cither the northeast or southwest end of the lake. 
Lake Danau alio appears to be large enough for a seaplane 
landing, but it is almost surrounded by high volcanic peaks. It 
is 3I’d miles long and I mile wide. The lake is located in 
Bolaang-Mongondow Province, and is the source of the Poigar 
River. 

A third lake, Limboto, is located just west of the town of 
Gorontalo It has the shape of a rough rectangle, is about 7 
miles long from east to west, and 4 miles wide. It is very shal 
low, however, and may be dangerous for float plane use. It is 
bordered by considerable stretches of marshy ground (FlGURt 
11-31). 


(}) Susmpi. 

Swamps and marshes are found on nearly all of the coastal 
plains, especially near the mouths of streams. Moat of the fresh 
water swamp* contain much sago. The swamp* are difficult to 
cross on foot, particularly during the wet season. The coastal 
trails usually keep inland away from the swamp*, or follow the 
narrow sandy beaches. 


(4) V'altr supply. 

The supply of fresh water throughout the region is adequate 
for normal military requirements. 


21. Soil Traffic ability 


(PlGURB II - 44). 


Soil ttafficability refers to the capacity of soil to suppott the 
movement of military vehicles. It refets especially to cross¬ 
country movement of vehicles and to traffic on unimproved 
roads made of local soil, rather than to traffic on improved or 
surfaced roads 


A. General factors affecting soil trafficability. 


The difletence in trafficability between the coarse-, medium-, 
and fine-textured soils it not as great in the Celebes Sea Area as 
in higher latitudes Thu results from the type of weathering 
ilateritic) which is characteristic of the area and which gener¬ 
ally produces medium-, and fine-textured toils which are friable 
and allow excess precipitation to dram rapidly. In spite of this, 
the general soil trafficability is moderately unfavorable. 

Whenever seasons are referred to in this section, they ate 
those of the Notthctn Hemisphere, in keeping with the treat¬ 
ment of climate and meteorology in Chapter V 

The ftequcnt rainfall is cumulative in its adverse effect upon 
trafficability since there is little time for the soil to dry thor¬ 
oughly between rains The rainfall is also generally heaviest in 
the afternoon or evening, and this tends to prolong further the 
nontrafficable period, since much of the time between rains 
occurs at night or in the morning when there are unfavorable 
conditions for the toil to dry. 

The weather factors ate generally unfavorable to the move¬ 
ment of vehicles, and largely offset the generally favorable drain¬ 
age properties of the soils. Furthermore, the larger islands have 
heavily forested mountain regions in their interiors, which re 
strict movement to discontinuous coastal plains separated by 
rocky headlands and swampy areas. Many of the smaller islands 
have steep, rocky slopes or. where they are of low elevation, 
have a heavy mangrove cover. The most favorable soils for 
trafficability are those developed on coral atolls, coral islands, 
and uplifted coral rock along the coasts of the larger islands 
These toils are generally trafficable at all times. 

No soil surveys of' any extent have been made in this area 
However, written descriptions and geologic information have 
been used to map the general toil trafficability where possible. 
Since geologic and topographic information is, itself. incom¬ 
plete. die soil trafficability boundaries are approximations. With 
these considerations understood, the accompanying map (Fir. 
VKh 11-44) and the general areal descriptions following 
should lie of use in determining routes of movement, and soil 
trafficability conditions to be encountered over chosen routes 
under different weather conditions. 
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B. Soil traftcability in Haimahera. 

On Haimahera and tome of ihe larger aland* such a* Moro 
**>“• * Ma + oU ' «d Kayo* cowse- 

rrxmml soils occur in rather narrow, dneontmuous 
ur^a They are denved from layers ol conglomerate, vokamc 
«h. uplifted limestone. clay. and marl, mtrrbedded in vary¬ 
ing combinations. These sods are traftcablc except when flood 
cd b, very heavy ram. Acces. to them is madeddhcult m many 
places, however, by mangrove swampa On some of the smaller 
idanda such as those of the Wili group otf the southed emit 
of Haimahera. the coanc-trxtured sods are derived entirely 
from uplifted coral rock, dram very rapsdly, and should he 
irateable at all times. 

The most common soils in the Haimahera group of aland, 
are those which range in texture from cosne to medium They 
include sandy loams, stony loam* and loam. These are de¬ 
veloped from a variety of rock types, including old consol dared 
volcanic debro, more recent volant flow, and eycctrd vol- 
amc debris, sandstone, conglomerate, coarse- and medium 
textured alluvium, ichots. and granite They extend entirely 
acnos the islands in some place* such as the northern peninsula 
of Haimahera. and the southern petunsuU of Haimahera in the 
vicinity of Weda; also on Ternate. Tidorc. Mon. Makian, Gebe. 
Gag. and Kofiau. At other places in the oJands these soils are 
separated from the coast soils winch are usually coarse texturtd. 
as in southeastern Morocai and on Kasiroeta. Bsi|in and Man 
d»l. Taken a. a group, the* mis should be irefiobic except 
during and immediately following heavy prwip.tat.oo How 
ever, where they occur in heavily forested mountain regions, 
their traffic-ability will be very poor regardless of weather 
Fine textured tods also cover large areas on Moroni and Hal 
mahera The* include silty clay loams, clay loams, and days that 
are developed from dark<olored igneous rock* limestone, marl, 
and line textured alluvium These sods are friable; although 
slippery when wet. they recover rap-Uy from the effects of per- 
cipitanon They may be considered somewhat lei. traftcablc 
than the coarse- and medium-textured soda These sods also 
occur in mountainous regions where unfsvonble topography 
rest nets ground movement 

Intermittently flooded soils occur at many places along the 
coasts of the aland* usually at the mouths of streams and rivers. 
These sods arc slluvia! types and are frequently flooded and 
nontraffiable during and after rsmy penods During dry 
•Vhtf, however, they are moderately traftablc. 

The swamps and marshes in the Haimahera group do not 
usually cover large areas in the ulterior The larger one* wfuch 
are on Haimahera itself, have been mapped and should be con¬ 
sidered nontraffiable at all times unleu ground rtconnanaante 
reveals feeble routes not now noted on available maps There 
are fairly large areas of swamp and marshland on many of the 
co “ Mil lowlands and along the larger mer valleys. The swamp 
( mof*i) are very wet and muddy with standing water Locally 
in soch area* a man may sink to ha shoulders The marshland 
Ur*,UnJ) u . 1 *, muddy but leu deep, usd generally there a 
no standing water No attempt has been made to map the nar 
row coastal mangrove swamp. These are iersous obstacles to 
landing operabons at many places (Chapter IV and aoompny- 
ing Plans) 

The most favorable season for ground movement a fall, 
while the least favorable is spring. Trafirabdity should genet 
ally he better on the southeastern coasts of the larges, islands 
throughout the area, cspwially during the summer and fall. 


C Sangibe-Talaud Islands. 

Almost all of the olands of this area have coarse and me¬ 
dium textured sods developed from volcanic ash and lava. 
These sosls are cnftcablr except during and immediately after 
heavy rainfall. Some of the olands such as Siaoc and Sang.hc 
have active volcanoes. Most of the islands have rugged ropg- 
rapby and steep coastal cliffs, but the larger olands such as 
Sangd*. Karakclong. Saiebaboe. and Kabocrorang have some 
low coauil areas. pwt. of which are swamp and always non- 
traftcablc Mane Islet in the Kawio group is low and sandy and 
should he traftcablc at all tunes. Average rainfall in these 
islands a shout 1)5 inches and shows no significant seasonal 
variation, so that throughout the year there will be prods of 
nor. traffic able conditions 

D. Mindanao 

Because of lack of complete information on the soils and 
geology of tho are* the traftrabdiry map has been adaped 
from Pendleton s agricultural topography map. This divides 
the area .nto comment unit* based on topograph, and land 
use. which also reflect to a useful degree the typ of soil and 
traftrahdity 

The low plains and gentle slopes of hills, not more thsn 
Kveral hundred few above sc. level, have mostly arable, well- 
drained to.lt exerp in marsh and swamp districts Mott land of 
tha typ occurs along low parts ol the coast and marginal strip 
of the mam river valleys The sods are in large prt developed 
from poorly consolidated alluvial and lirtoral sedimentary dc- 
poait* tertiary sediments, and both extrusive and intrusive 
igneous rocks The sod. developed we mostly traftcablc except 
during and immnkately after heavy rainfall. 

Anothrr group of readily traftcablc soils consists of those 
developed on high land wuh gently sloping atras large enough 
for extensive niltiYatioo. Usually the* are friable and well- 
drained clay sods from unconsolidated volcanic debris, although 
Kane alluvial sols are included. They are mostly traftcablc ex- 
cep during and immediately after heavy precipitation. The 
gentle slopes on which they occur are tho* flanking large 
vokamc peak* Movement a relatively unhindered prallcl to 
the slope* but smcc there are numerous deep ravines and val¬ 
leys radiating from the paks. continuous movement at tight 
angles to the slopes a practically impossible. 

The mow common typ of land in Mindanao is rough land 
at intermediate altitude* The so.li in these areas are thm. well- 
drained, and traftcablc where topography permits except dur- 
mg and immediately after heavy rainfall. They arc developed on 
a variety of rocks including poorly consolidated alluvial and lit¬ 
toral depewt* recent uncorool .dated volcanic debru. ternary 
sediment* and older lava, and intrusive rocks These soils ex¬ 
tend from high mountain arras to the coast in many pru of the 
islands Topography a a more serious obstacle to movement over 
thn typ of land than sod or weather conditions, cxccp in the 
valleys. 

Land having periodically unfavorable trafficab.lity is that 
shown on the map as low nee land or pnodially flooded land. 
Such area, are confined to the valley, of the Agusan and Min- 
danao River* to those valleys entering Davao Gulf from the 
north, and to a small area near Zamboanga This typ of land 
a usually found between the permanent swamp and marsh 
areas of the central pan of the valleys and the bctttt-dramcd 
land on the lower hill slope* Where cultivated, these lands are 



u»u*ll y flooded and nontrafficabJc (ram September through Dr 
(ember in the northeastern port of Mmdeuo. and (ram Febru 
«ry through May in southeastern Mindanao At other timet, 
these roils are traceable when dry. but require a longer time to 
regain trafficability after periods of ram than the rod types al- 
rcady mentioned. 


Cagayan Sulu. The ao.lt from both the sediments and volcan.cs 
are Similarly trafficable where topography permits, except dur¬ 
ing and immediately following heavy ramialL Steep slopes and 
narrow valleys restrict movement of vehicles m many of the 


The third type of soil is that which occurs in permanently 
nomrafhcable swamp and marsh areas The largest ofthese areas 
are indicated on the map The narrow mangrove coastal strips 
have nor been mapped in all cases but are very common especial¬ 
ly around the small low coral islands 

The average annual rainfall m the Sulu Archipelago is about 
70 inches and on Cagayan Sulu. 8) inches In the Sulu Archi- 
pelgo. the most favorable tune for vehicular movement u win¬ 
ter. but condunns become steadily unfavorable at the seasons 
progress into summer On Cagayan Sulu trafficabdiry conditions 
are best during spring and lease favorable during fall and win¬ 
ter. which reflects the islands exposed position to the northeast 


and m the central para of its peninsulas The rugged ropog 
raphy and dense forests in most of these areas are the chief 
hindrances to vehicular movement 

The swamp and marsh lands of permanent poor trafficability 
on Mindanao cover large areas, in the upper Mindanao and 
Agusan River valleys, where they usually surround the numer¬ 
ous lakes. In addition, there are some smaller arras of swam pa 
and marshes along the coasts of Mindanao and the smaller 
islands off its shores Since steep slopes extend to the shores at 
many places on Mindanao, coastal shallow water and mangrove 
swamps are limited except in some of the bays. The more im¬ 
portant coastal obstacles are discussed and mapped in Chaft** 

There is considerable variation in annual rainfall and its 
seasonal distribution in northern Mindanao The moat favorable 
trafficability condition, occur during the summer, while the 
worst conditions occur during the winter. 

In the central part of Mindanao, the precipitation n generally 
less at the lowland station, than in the northeast Although 
there is considerable variation from place to place, traftcabd.ty 
in Veruela is generally hew during the winter, and least favor- 
able during summer and fall 

Along the southern coasts, and particularly the southwestern 
coasts, weather conditions are more conducive to good traffic* 
bility than they are elsewhere Clan has an average annual rain¬ 
fall of 78 inches, and Zamboanga receives only 42 inches. In 
this area, the moat favorable season is winter while the least 
favorable conditions occur during summer and fall 


F. Northern Borneo. 

Sod trafficability information of only general nature is avail¬ 
able for Northeast Borneo Four m**or bedrock units are out¬ 
lined on Figure II • 44: the generally unconsolidated qua¬ 
ternary sediments of the coastal lowlands and interior basins, 
the poorly coruoJidatrd ternary sediments lying between the in- 
ttrasr mountains and coastal lowlands, the volcanic rocks of the 
Dsrvel Bay and Cowie Harbor regions, and the consolidated 
prr-tertury rocks of the interior mountain country. The soils 
developed through latent* weathering from all of these rocks 
should be friable, permit rapwd drainage of excess water, and be 
trafficable except during and immediately after heavy precipi¬ 


tation Those derived from rocks such as shales, with fine-tex- 
turtd clay components predominating, have less favorable 
drainage properties, are probably very slippery when wet. and 
require more tune to regain trafficability after periods of ram. 

So.1 information u not available for the southern part of the 


E. Sulu Archipelago. 

The soils of this area are of J general types, when con¬ 
sidered on the basis of thru trafficability 

The first type consists chiefly of sandy soils, developed on 
uplifted coral reefs, and found on most of the low stands on 
either side of the central arc These islands include the Pangu 
taran group and thoae to the southwest including Laparan. 
Dammai, Sibutu and its adjacent islands, as well as Simunul and 
the low islands of the Tawitawi. Somales. Tapununa. and 
Pilas groups. Many of these islands, including Toogquil and 
those islands between Toogquil and Jolo in the Somales group. 
Kaludlud and Dassalan in the Pilas group. Montabuan and ad¬ 
jacent islands in the Tawuawi group. Cabsngaan island in the 
Tape! group, and practically all of the islands in the Pangutaran 
group, are largely covered with impassable mangrove swamps. 
Where mangroves are not present the coane-texrured soils are 
trafficable at all tunes. 

Among the secood type soils some are derived from sedi¬ 
ments. These soils occur on the larger islands—such as Tiw,- 
tawt—in the central pare of the arc. and on the high of 

the Pilas. Tapiamana. and Somales groups also on Mirungai, a 
small island just north of Jolo. Sods derived from recent vol¬ 
canic rock and unconsolidated volcanic ash occur on the larger 
islands of the Tapul group. Jolo, on the high islands in the Pilas. 
Tapianrana. and SamaJes groups, and the separate island of 


Borneo seen* of the Celebes Sea Area The limited geologic in¬ 
formation concerning thar region indicates that the soili occur¬ 
ring there are probably of similar trafficability to those mapped 
in the northern pan of Borneo 

The unconsolidared alluvium of the coastal areas is least 
trafficable near the mouths of the riven and between the nat¬ 
ural levees and the better-drained hill slopes. The interior basins 
ire floored with intrrbcddrd silt. sand, and coarse gravel, and 
alrhough trafficable when dry are prriod*aliy flooded and non- 
trafficable. Heavy forest and rough mountain topography pro- 
vide sermus obstacles to vehicular movement in the interior 
regions 

Extensor swamps and marshes occurring at the mouths of 
the major men and along para of the coastal lowlands should 
be considered noetrafficablc at all times unless found by ground 
reconnaissance to he usable There are some low coral islands 
off the eastern coast, such as Miraroca. which have trafficable 
sods at all times Most of the islands, however, other than tho* 
at the mouths of rhe major streams, have rough topography 
which precludes rapid movement of vehicles Most of the is¬ 
lands just south of Darvel Bay are of this type 
The annual rainfall m Northeastern Borneo averages about 
100 inches but is vamble and probably higher on the exposed 
mountain slopes. South of Tawau. the most favorable season for 
movement of vehicle* is rammer, but north of Tawau this con- 


MILITARY GEOGRAPHY 


Page II - 29 



• ( 




< l 


diCM»n is Ins apparent and rhere is hide consistency in the sea 
sonal precipitation records from station to station 

G. Northern Celebes. 

l-roni what is known of the soils of the northern peninsula 
of Celebes, it appears that they are similar to tliose of Haltna- 
hern Because of incomplete information, much of this area 
tannot be mapped as to mmI type. Furthermore, the coarse- and 
medium-textured Mills have not been separated These coarse- 
and medium-textured Mills cover large areas especially in the- 
eastern part of the northern peninsula of Celebes They .ire dc- 
rived from consolidated ami unconsolidated volcanic ash. from 
granite and granite-like rocks, from miscellaneous consolidated 
sediments including sandstone, shale, conglomerate and lime 
stone ami from coarse- and medium textured alluvium. They 
probably extend from one coast to the other in some places ami 
arc found alM. on many of the off-lying islands, particularly 
those- along the north toast As a group they should In- traffic 
able where topography permits except during and immediately 
after heavy precipitation. 

Much of the interior of (t-lclxs is mountainous and luavily 
forested and therefore mintraffic able, regardless of weather 
There are- numerous small coral islets along the coast n! north 
t-rn Celebes, particularly in the Gulf of Tomini. which have 
coarsc-texturcd soils which are rrafficublc at all times. 

So far as is known, finc-tcxtured soils cover large ureas only 
near the western end of the northern peninsula of Celebes. 
These Mills are derived from micaceous rocks, soft-sheared basic 
mcrantorphic rocks, limestone, and line-textured alluvium 
Where topography is favorable, these soils should lx traffic-able 
except during and after heavy precipitation. Slippery when wet. 
they require somewhat longer to dry out and regain truffuahil 
ity after precipitation, than do the coarse- and medium textured 
soils. 

Soils of less favorable trafficability occur at the mouths of tin- 
mujor streams Tlu-sc- soils are trafTicablc when dry, but are fre¬ 
quently flooded and irnp.iss.ible during periods of heavy pre¬ 
cipitation 

A\ in the Halmahcra Sector, there an fairly large areas of 
swamps and marsh land at places along the coastal lowlands 
These areas arc always nontuffu able In addition, narrow coast¬ 
al strips of mangrove swamps occur at many places 
Thin residual Miils predominate in the mountain areas of 
Celebes. Although some of these areas between 1.2(H) and i.500 
Iret have kin mapped, many of the unmapped areas arc also 
mountainous In such areas, vehicular movement is impeded 
more by the rough topography than by soil or wcarlier condi¬ 
tions. 

The average annual rainfall in northern Celebes is .ikiut 90 
inches. It is highest in rhe northern part where it averages 101 
incites, and lowest in the southern part where it averages 7K 
inches Lowest average atitui.il rainfall occurs on the southern 
ciKist at Gorontalo. where it is IH inches, and at Tinomki where 
it is 50 inches. Traffic.ibiliiy conditions are most favorable dur¬ 
ing summer, less favorable during tall and spring and least 
favorable during winter. 


2-f. Ve get at io// 

Vegetation distribution in the Celebes Sea Area is shown on 


Plan 2, which should be studied concurrently with the text ma¬ 
terial given below: 

A. Natural vegetation. 

C ertain general vegetation types are common to all the 
islands of the region, but the distribution and the relative 
amount of area covered by each type vary greatly, depending 
upon population density, rainfall, drainage, and soil There it 
also considerable variation within the types themselves, depend¬ 
ent upon the same factors The main vegetation cover types 
arc- briefly described in the following paragraphs. 

C /1 Ruin fowl. 

I his is the original type of forest cover on most of else island 
areas, bur it has Ixren greatly reduced in many places by human 
activities It still covers most of the rough, uninhabited terrain. 

Particularly characteristic is the very dense overhead canopy, 
l<H> to MO feet in height, which shuts out almost all sunlight 
and renders the floor of the forest dark and damp. Species of 
trees are numerous and varied, and with few exceptions, the 
trees arc broad-leafed. There also arc- numerous species of vines 
( Hanns). creepers, and ferns. The trees stand close- together, and 
the minks are free of branches to a considerable height Many 
trees vend out roots at some distance above the ground which 
spread to a radius of several yards. The trees arc often dripping 
with moisture 

Two types of rain forest may lx- recognized: 

(./> Ruin fowl u4lb tptru /<»:./« /y. (Piguri II 
' 1 * There i> im alvscncc of thick undergrowth due to the small 
amount of light which reaches the lloor of the forest Visibility 
is poor, due to close spacing of trees and dim light. The under- 
growth offers lutlc obstruction to free movement of men on 
foot, except for small detours to avoid lianas, fallen trees and 
thorny palms. The close- stand of the trees, together with fallen 
trees, prohibits movement of motor vehicles. Often too, the 
ground is very wet and soggy. 



FtCUBIl II • VI New Guinea. 

Ram finest with comparatively sparse undergrowth ( haractenstic also 
of ram foreso ip < rlrhcs Sea Area 





t>culc and sometimes dangerous, due to concealed obstructions 
or rock fissures Cover is as complete as in the ram forest and 
visibility is usually restricted to a few yards 


Pir.i/mi II • *6. Ktu (innra 

Mum lores! Typical also ol large paru of forested areas in Mindanao, 
llornen, and other lands of Celebes Sea Area 


(A) Raw fowl uuh unJergroulb. (FlGUKH If - 35). 
Where sulficicnt light penetrates the overhead canopy, there is 
thnk undergrowth Such areas are found marginal to the ram 
forests or occur on steep slopes and along streams The floor of 
the forest is covered with a jungle of vines, hushes, palms, bam¬ 
boos, and other undergrowth Movement is extremely difficult 
and slow due to the necessity of hacking a way through the 
tangled vegetation The overhead cover is quite as complete as 
in the more open tain forest. Horizontal visibility is usually re¬ 
stricted to a few feet 


FUiimn II. 33 Neu Gum* 

kani finest tendering river whr/r light penetrating under urrs cncnur 
■ K«v In-.ivy undergrowth Similar conditions a't Inuivl dung finest edges 
m l on strep slopes in Borneo, Mindanao and oilier pans of Celebes 
Sea Area. 

(2! Second growl/). (Pigukh II I ) 

I bis rype ol lorest occupies areas once cultivated, on which 
the forest has again taken possession but has not reached ma 
euriiy Vegetation of greatly varying height an.l density may lx- 
found within the same lixal ureas, depending u|x»n the age ol 
growth. Within the cut-over forest, patches arc cleared lor ail- 
tiv.itum each year, then abandoned after two or three years. Seen 
from above, small areas of growth of varying height give a 
spotted appearance. Such forests predominate in northern Bor 
neo and in considerable areas m Halmnhcra. Early stage second 
grow th consists of thickets of tangled hush, brambles, and creep 
ers, which may lx- interspersed with large trees and stumps. 
Movement may lx- as difficult as in ram forest with under¬ 
growth Cover is complete for men, but it may be difficult to 
conceal motor vehicles completely in areas of relatively young 
second growth Bamboo thickets arc common as second growth, 
especially in Halmnhcra and Mindanao 

()> Moss forest. (Figuki 11- 36). 


Hi Men grove swamp. 

Mangrove trees grow thickest along protected coasts with 
low. muddy, flui lands, especially alxiut the mouths of streams 
or along their lower courses The trees arc of fairly even height, 
commonly 20 to -10 feet or more. They arc dose-set and send 
out a tungle of prop-roots growing from the trunks ut a wide- 
angle. as much as 10 feet above the ground Underneath, the 
ground is likely to lx- thick, slippery mud. which may lx-covered 
with water at high tide A network of narrow, fairly deep water 
courses is likely to interlace the swamp area The swamps arc- 
very difficult to penetrate, both because of the tangle of prop- 
roots and because of mud or water. 

(1) Nipa suamp. 

Nipu palms occupy the drier and less salty areas beyond man 
grove swamps. Patches ol them may lx- distributed like islands 
within the larger mangrove areas, particularly in deltas. The 
fronds of tlx- trunklcss palms (II) to 15 leer high) grow 
straight out of the ground, which is usually thick mud or even 
shallow water. The palms grow very close together with the 
still and tough leaves against each other or interlaced. The 
palms are lighter in color than the mangroves. Movement is 
extremely difficult due to the dense- growth and the lack ol solid 
fcxiting. Concealment is usually complete, and visibility is 
limited to a few feet. 


This type occurs m the higher altitudes, above 6.000 feet 
near the Equator. but extends to lower altitudes as one gcx-s from 
tlx Equator In northeastern Mindanao and in some parts of Bor¬ 
neo us lowest occurrence is at alxiut 3,500 feet. This forest occu¬ 
pies areas in which evaporation is practically nil, and generally 
conforms to the zone of greatest cloudiness. It is dripping wet, 
and flu- atmosphere is gloomy, cold and depressing. A layer of 
moss and decayed vegetation covers the ground, to a thickness 
of several feet, covering fallen trunks and branches. The trees 
are also covered w ith lichens and festoons of moss. As a rule, 
the forest consists of a thick undergrow th of slender unhranchcd 
trees Sometimes rhe trees arc dwarfed. The forest is silent due 
to nearly complete absence of bird, animal, and insect life, and 
to the absorption of sound by the moss Movement is very dif- 


(6) Swamp forest. (FlGUHt 11-37), 

Swamp forest is commonly found in conjunction with sago 
palm swam|>s in those areas where accumulation of mud or silt 
has been sufficient to leave these areas comparatively dry during 
the dry season, although covered with water during the wet 
season Trees with prop r.xits or roots which extend from the 
base- of the trees in large slab-like projections arc especially 
characteristic. Individual trees may I* 100 feet or more in 
Ix-ight. The swamp forest may resemble somewhat a rain forest 
with a fairly thick undergrowth of smaller trees and shrubs. 
Thin stands of sago palms may be included. Except for vines, 
palms, and some bushy undergrowth, movement in the swamp 
forest during the dry season may Ixr as easy as in the rain forest 
with sparse undergrowth. In some parts of Halmalicru the 








MILITARY GEOGRAPHY 


twamp totm is composed of almost pure wands of sago palms 
Sago is also fairly abundant in the swamp forests of nofthern 
Celebes 


cult but not impossible The heat may be almost unbearable, 
due to lack of breeze and shade Motor vehicles can move 
through the grass without great difficulty Planes can make 


t/r • 


(7) Marsh gran. sedge. and u dd cane. 


interior of Min. 


191 Spina! tipn of vegetation. 


arge areas FI 


Tliere 


narrow waterways have bet 


scrub and dwarf forests at 


18) Open grassland. I FM.t’REN II 


Extensive natural 


mmits, with trees 


Ipine vegetation 


grass on the highest summit areas, as on Moui 


area, dec¬ 


af grass is known as 


Isewhere 


The total area of land actually under cultivatior 
tall. The island of Mindanao includes much the 
vo distinct types of cultivation should lx* noted: 


natives 


quickly grows luck 
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clearings which art cultivated lor 2 Of 3 year* and then akin 
ikmed lor new urn Gran and ictond growth forest tlwn take 
possession In a lew local. m.«e densely populated areas m Min¬ 
danao. Mmahasa. and northwest Borneo. cultivated fields and 
abandoned open grassy parches are more or less continuous 
Rkc (caddies, common along the stream valleys of Borneo. 
Celebes, and some pans ol Mindanao, arc cultivated from year 
1° >*•*' < II ") Corn is the chief crop in the shilling 

clearings Since yams, hananas, tarn, sugar cane, and vegetables, 
are alto grown In arras ol shilling clearings the cultivation is 
spotted amid second growth in various stages 


<2) Central Hahnaher. 
Mangrove swamps cxtci 
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tween Paiahcislam and Akclamo and fur a few miles north of 
Akclama. as well as along stretches of coast on the southeastern 
peninsula Coconut proves „ c <ound -fan|5 |hc wcu 

coast, also along the coast of the southeastern peninsula and 
some stretches of coast on the northeastern peninsula Most of 
the streams have mangrove swamps at their mouths and along 
their lower courses Farther inland there arc grassy areas along 
the bottoms of the main stream valleys There are occasional 
grassy marshes Native clearings and second growth occur on the 
coastal lands of the southeastern peninsula and along the south 
coasts of the northeastern peninsula All the interior >s covered 
with dense rain forest Much of that near the coasts has heavy- 
undergrowth 

(I) Northern Helm*hern. 

Tlie interior is densely covered with ram forest, hut there 
is relatively more cultivation and grassland than in other parts 
°l Halmahera North of Djailolo is an area of well-kept coco¬ 
nut plantations, nattered fields, and areas of ahandoned culti- 
vation which have gone into grass or have reverted to various 
stages of second growth ( FIGURE II • 11 On the east side of the 
peninsula, the plain of the lower Kaoe River has ccmsukrahle 
areas in grass There arc also many scattered cultivated spots 
Giconut craves extend along the coast from Malifoet north to 
Tobclo A belt of grassland parallels much of this coast The 
country around Tobclo and Galcla is alto a mixture of coconut 
plantations, native clearings, second growth, and grassland 
Grasslands cxrrrtl northward over the Galcla Plain On the west 
side Of the peninsula there are plantations around Barer on the 
coast and extending inland around I hoe There are mangrove 
swamps at the heads of Galcla and Djailolo Bays. 

(4) Morotai ItlunJ. 

Coconut palms fringe all of the south and east coasts There 
are also considerable areas of marsh land, especially at the river 
mouths on the southwest coast Grasslands or hamhno thickets 
extend in narrow bands inland along the streams All of the rest 
of the island is dense rain forrst 

Hi Western Voltanit hlun.ls. 

Tern ate has a considerable amount of cultivated land Many 
villages and fields dot the coastal region though they are more 
isolated inland All of the southern slopes of the mountain are 
dotted with gardens Rain forrst with undergrowth and second 
grow th cover the rest of the mountain sides The top of the vol¬ 
canic cone is barren or covered with grass and brush. There are 
a number of coconut plantations around Kajoa The other is¬ 
lands have scattered clearines and second growth along the 
coast, grading into rain forests in the interior. Mangrove 
swamps arc common along the east coasts of Tulore. Kayua. a-d 
Laloein. 

(6) Hut inn hlanJi, 

Coconut groves fringe most of the coasts. Plantations are fair¬ 
ly continuous on Batian Ward south of lahncha. Inland from 
Labjx-ha. sago swamps extend toward Ha bang Buy There are a 
few small areas of grassland and bamboo in the interior valleys 
Most of the area of the islands is covered with rain forests Man 
grove swamps extend along the south coast of Mandxdi and 
along Sambaki Srrait 
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laiuol.’pUndi Alubi|id west of Cagayan 1949 Abaca piano 


I). Vegetation distribution in the Sangihc-Txltud Is¬ 
lands. 

All of the intermediate mountain slopes of the larger islands 
arc covered with forests Coconut groves arc continuous along 
the sandy coasts and on well-drained coastal plains. Native 
clearings, gardens, and second growth extend up the lower 
slopes of the mountains The higher volcanic slopes are barren, 
of covered with dense low brush Occasional mangrove swamps 
are found on sheltered low coasts Some of the smallest islands 
are almost entirely covered with coconut jxslms 

E. Vegetation distribution in Mandanao. 

The greater part of the rough terrain on the island is forested. 
The forests are most nearly continuous in the eastern part of the 
island, on the western peninsula, and in the Southern Mountain 
Regain There arc extensive grasslands, however, throughout 
the central pan. and some grasslands in the west coastal regains. 
Districts where cultivatam is shifted frequently and in which 
considerable areas of second growth occur, arc widely distrib¬ 
uted. The better drained lowlands have abaca plantations or 
permanently cultivated fields of rac. corn, sugar cane, and other 
crops. 

(II Southern Mountain Region. 

This regain is an almost unbroken forest. A belt of moss forest 
covers (he higher mountain ranges, paralleling the coast inland 
and west of Sarangani Bay. There arc several small areas of 
moss forest east of the hay also, on the range paralleling the 
Pacific Coast Open grass country extends inland from the norih 
coisi of Sarangani Bay At the western end of the region, north 
of Li nan Bay. there is a smaller area of mixed grassland and 
forests, and all along the coast a narrow belt of scattered fields, 
occasional coconut plantations and much second growth. 

(2) Central Mountain Region. 

Except near the- north coast, this region is covered by almost 
continuous ram forest. There arc two small areas of moss forest 
m the mountains cast of Macajalar Bay On the east coast of 
Macayalar Bay there is a belt of villages, scattered fields and 
grasslands, and farther inland an area of mixed grassland and 
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forest. Bordering the umm, the forests hare denar under¬ 
growth. but inland they air comparative!) open 

(it Ditto /mu UmJ$. 

Cultivation a more extensive in thu region than elsewhere 
in Mindanao. There are extensive plantations ol abaca extend¬ 
ing bade from the coast, especially up the Davao. TsJomo and 
Da/wo Rntr valleys (FIGURE II • 6). There is a network ol 
private roads through these plantations Many coconut planta¬ 
tions border the coast. Mangrove swamps fringe much ol the 
coast north ol Davao and around the head of the bay These 
swamps are most extensive at the mouths ol the rivers, especial 
ly the Hijo. Tuganay. and Padada rivets. Sporadic native cul¬ 
tivation with second growth is characteristic ol the lower east 
and south slopes ol Mount Apo. ysd the fiver valleys extending 
inland from the northern part ol Davao Gulf. 

(41 Edilirn MinJinto. 

Dense forests cover all of the region except for small cul¬ 
tivated areas along or near the coasts Moat of the fores* has 
comparatively sparse undergrowth, but on the narrow coastal 
plain there is considerable dense second growth in areas for¬ 
merly cultivated Mangrove swamps are no* common on the 
east coast except for about 10 miles of coast southeastward from 
Surigao and a small area at the head ol Lung. Bay. Along the 
coast there are scattered, small, rented areas where the natives 
grow nee. hemp, and coconuts Cultivation is moat extensive 
in the north, between Surigao and Lake Main* Extending m- 
land from the coast, north ol Carrascal lor about 15 miles there 
is a large area of red seal, barren of vegetation There are 2 
fairly large areas ol moas forest; one in the mountains east of 
Davao Gulf, and the ocher in the Diuata Mountain* In the lat 
ter area the mow forest extends downward as low as 3.500 feet 
and in the southern mountains down to about 4,000 feet The 
forests of this region are the wettest in Mindanao. 

(f) Agutin lln in. 

Rain forests cover mow ol the Agusan Valley. There are 
mangrove and nipa swamps at the mouth ol the Agusan River 
which extend up the tiver about 2 miles Bryond this both 
banks are covered with coconut trees The east bank of the 
river is generally lower and swampier than the west bank and 
has considerable wild cane and swamp forest Swamp areas ex¬ 
tend along the east side south of Butuart foe several miles Be¬ 
tween Human and Esperann there is low-lying farm land Up- 
stream from Talacogon there is an extensive area of marsh, 
with floating grasses and ledges and with smpa of swamp bor¬ 
dering the river The swampy area extends for 15 to 20 miles 
back from the mam channel, on both tides 

(6) HukiAnon Vphndi 

Cogon grass () covers all ol the northern and eastern 
parts, in the drainage basins of the Pulangi. Cagayan, and Ta- 
goloan Rivers ( Figure 11-3). The grass is exceptionally high 
between Bugo and Alae in the northern pan The grasslands 
are broken by scattered fields especially near the coast ol Mica 
jalar Bay and along the road south ol Cotmbato. Corn and up¬ 
land rice arc important crops The Katanglad and Kalacungan 
Mountains, in the western part, are forest-covered The higher 
areas arc in moss forest The Del Monte pineapple plantation 
extends for about 7 miles northward from near the base ol the 
Katanglad Mountains 


(7) Limn Vplsmd,. 

Around Lake Lanao. and northward to lligan Bay. the coun 
try isopen and grany. with much ol it under cultivation, net be¬ 
ing the chief crop. East ol Lake Lanao. the long slopes leading 
to the drainage divide are coveted with dense wet forests Some 
moas forest .s found on the mountain slopes southeast of the 
lake South of the lake the country is forested, but nearer the 
coast the forest u only scattered In the viemity of Malabang on 
Ilians Bay. the coastal regam a open grass with comafcrable 
scattered cultivation and extensive coconut plantations 

<8) IT Viter a Mindino. 

Rain forests cover much of the area and are particularly 
dense on the dopes ol the mountain, to the north and east. A 
considerable mountain area west ol lligan Bay a covered wnh 
moas forest The coastal regions tributary to Sibuguey Bay. and 
ots the opposite north coast, ate mostly in cogon grass Gras* 
also covers much ol the uplands to the north, and open, partly 
cultivated country extends up the Sibuguey Valley. There is 
also s stretch ol gross country between Dumanquilas and Ilians 
Bays, but Bagaman Peninsula is forested The coasts! region 
west ol lligan Bay u quite densely populated and has coconut 
gtoves on the low ground hack of the bcwch Mangrove swamps 
fringe much ol thu coast They sre quite extensive around the 
head ol Panguil Bay and on the deltas ol the Sibuguey and 
Kumalarong fivers. Mangrove swamps also fringe much of the 
coast to the east and northeast ol Zamboanga Coconut grove* 
extend along the coast at the south end of the Zamboanga 
Peninsula (PiGUEB 11-18) The Goodyear rubber plantation 
is footed at Kahaaalan. 3 miles inland and north ol Sibuguey 
Bay. The coastal lands sloping toward Dumanquilas and Pag* 
dun Bays have much second growth interspersed with culti¬ 
vated patches (Figure II -17). 

<9> Coubdlo Bonn 

Four types ol country are included: grasslands, mixed grass 
and forest, swamp, and cultivated lands Mangrove swamps 
cover much ol the delta lands ol the Pulangi-Mindanao River 
Uparream from the delta, the flat lands bordering the lower 
Pulangi Mindanao river arc mostly in ticc fields, especially 
around Cotahato (FIGURE II - 33). Grassland* extend from 
the coast southeastward over the plains of the Alah and Bunga 
rivet* Scattered forest and gross cover the northern part of the 
Cotahato Basin. The Lihungan and Lguasan marshes cover 
rxtrahve areas through the central pan. They are mostly cov¬ 
ered wnh floating grasses ( Figure II • 20) or reeds, merging in¬ 
to fores* on the slightly higher nsrural levees along the river* 

< Figure II - 10) At Kusnag. on the coast south of the deles, 
there is an abaca and a coconut plantation. Inland, there is a 
robber plantation at Kabacan. Bongo Island, off the coast, is 
mostly covered with patches of coconut trees 

F. Vegetation distribution in Sulu Archipelago and Basi- 
lan Island. 

Many of these aland. (particularly those in the central pot- 
ooo) ate extensively cultivated by the natives The fields ate 
well laid out and cultivation is continuous Areas of second 
growth are subordinate, but increase in proportion inland, giv¬ 
ing way to ram forests on the Keeper slopes. The more rugged 
islands are almost entirely covered with forests with little or no 
cultivation Mangrove and mpa swamp* border the sheltered 
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f °“? , 0< ,he , *"« cr W,nd - ,nd completely cover some of ,he 
»m*ll low islands. 

(1) banian UUnd. 

More than half of the island is forested. Native cultivation 
is extensive, and there are several small rubber plantations m 
the northern and eastern pans of the island between Isabela 
Lam,tan and Bohelcbong There are also scattered patches of 
cultivated land and much second growth along the south tout. 
Mangrove swamps extend along much of the southwest and 
southeast coasts. 

(2) Jolo Island. 

The island is very largely under cultivation or in grassland 
which was formerly cultivated. The fields arc contiguous, mod¬ 
erately large, well laid out. and separated only by lines of brush 
or local patches of second growth. The most intensively culti- 
vated areas are around Jolo, Mainlining. Parang, and Sen (Flo- 
U«K II • 23). adjacent to the coast, and around Talipaw in the 
interior. Most of the fields arc open, but many groves of tropical 
fruit trees are included Only a few minor areas of mountain or 
hill country remain in forest. There are mangrove swamp 
along parts of the south coast. The larger islands of the Tapul 
group (including Pata, Tapul. Lugus, Lapoc, and Siasi Islands), 
south of Jolo Island, arc similarly largely under cultivation, but 
include areas of second growth and forest (Figure II . 26). 

<i) Tauilaui UUnd. 

In the southwestern part of the island open cultivated fields, 
grassy patches, and second growth cover the landscape (FIOURH 
II • 25). In the eastern part of the island, patches under culti va- 
non are widely scattered amid second growth which grades in 
land to rain forest with dense undergrowth On other parts of 
the island there are only narrow coastal strip having cultivated 
patches and second growth The interior of the island is covered 
with rain forest. The neighboring small islands off the northeast 
toast of Tawitawi arc mostly in rain forest and second growth, 
with only isolated clearings. There arc coconut plantations on 
the southwestern tip of Sanga Sanga Island On Simunul. south 
of Tawitawi, there are coconut groves along the coast and 
scattered clearings and second growth farther inland (FlOURR 
II • 27). Manuk Manka Island is covered with second growth 
and rain forest having dense undergrowth. Broad areas of man¬ 
grove and nip swamp arc almost universal along the cistern 
coast of Tawitawi and along the shores of the numerous, small 
neighboring islands. 

G. Vegetation distribution in Northern and Eastern 

Borneo. 

More than 80% of the area is forested. Primary rain forests 
with sparse undergrowth extend over the ridge summits, but 
on the lower slopes and plains the forests have heavy under¬ 
growth. becoming thinner inland They include occasional 
clearings and areas of second growth. Along the stream valleys 
the land is almost entirely in scattered fields, grass, and second 
growth. Casuarina forests border much of the coast which is 
not in swamp. 

(I) Dutch Horn to (north of thr Equator), 

Rain forest covers much the greater part of the region. Many 
of these forests are utilised or worked by the natives for both 
commercial products and for their own sustenance. These for¬ 


ests tend to have considerable undergrowth except where it has 
been cut. Native clearings and also spots of second growth arc 
sprsely scattered through moat of the forested regions Nearly 
all the trees are broad leafed. Along the main valley bottoms 
there is relatively much more cultivated land. Practically all the 
rest of the land has been under cultivation fairly recently and 
has gone to second growth or tall grass ("along"). Casuarina 
forests arc characteristic along the coast. Mangrove swamp 
border the coast line, especially at the mouths of the rivers 
where they are bordered inland by nip pirn swamp. 

(2) British North Bomto. 

F.xccp for the relatively small areas of cultivated lands and 
grasslands, North Borneo is forest-covered. Primary rain forest 
with sparse undergrowth arc found mainly over the summits 
of the ridges or mountains, above 3,500 to -1,000 feet elevation 
The lower forests arc all cut-over, having been partly cleared 
by the natives for their products. Beginning near the coast the 
forests, therefore, have dense undergrowth which becomes more 
sprsc until the primary undisturbed forest is reached. The for¬ 
ests include more than 500 species of trees, nearly all of them 
broad-leafed. In the Crocker Range, in the western patt. most 
forests occur at elevation above 5,000 or 6,000 feet. On Mount 
Kinabalu, dwarf forests and scrub cover the slopes above the 
moss forest. 

The Hat lands along the coast arc grasslands for the most 
part, within which there arc cultivated areas, mostly in rice. 
The hill lands near the coast arc largely covered with second 
growth The hill or mountain rone comes much closer to the 
west coast than to the east, and forested mountain spurs extend 
to the coastline. The valley bottoms include many opn areas 
of tall grass, as well as second growth, rice fields, and rubber 
plantations. Coconut plantations are distributed along the coast. 
Minor plantation crop are tobacco, coffee, tea, abaca, and sugar 
cane. The system of shifting cultivation has produced large 
areas of second gruwth on the western side of the major drain¬ 
age divide. Mangrove and nipa swamp occur at the mouths 
of the rivers, and on the east side, where the rivers have less 
current, the swamps extend up stream, giving way inland to 
fresh water swamp forests. 

H. Vegetation distribution in Celebes (north of the Equa¬ 
tor). 

Rain forests cover the mountains, which compise the major 
portions of the region. Some parts of the coastal plains tend to 
be swampy At the eastern extremity of the pninsula the popu¬ 
lation is fairly dense and much of the area is in cultivation. The 
well drained portions of the coastal plain are almost entirely 
under cultivation, with coconuts, rice, and corn as the principl 
crop. 

(I) Minabaia-Bolaang-Mongondou. 

Rain forests with sprse undergrowth cover the mountains, 
especially toward the west side. Toward the cast coast the for¬ 
ests arc comparatively dry and there are local valleys with al¬ 
most arid vegetation including masses of cacti. In most places, 
the coastal plain and also the foothills arc covered with tall 
grass, called "along Jang." (cogon or kund). Grassy areas 
with native clearings <" ladangt *') and plantations extend also 
up the lower slops of the volcanic mountains (Figure II ■ 41). 
Considerable flat land is under cultivation with native fields of 
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rue and corn and j»lancanon» of coconuts. rubber. some tohac- 
co and coffee Wet rue paddy fields CianaAs") surround Ton 
dano Lake. Nipa and mangrove swamps are common at the 
mouths of the larger streams and behind the sand, beaches. 

(2) Sort hern Pmin tula. 

This region is almost completely covered with ram forests 
The coastal plains include limited areas of cultivation and s«v 
ond growth The swamps on the coastal plains include man 
grove and nipa near the shores, and. farther inland, considerable 


up. The largest area of swamps is on the delta of the Ran 
dangan Riser on the south side of the peninsula. Coconuts arc 
universally present along sandy shore lines. 


Regional Summary 

"oage. vegetation, and water supply ol the 
are summarized by terrain regions in Tabu 
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